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tytling  markets 

iiruilitiifr'.  Mar- 
ket i  f*.w  tecy- 
i-laMfM  an 
impprt&nt  com- 
pwent  in  ih* 

solid  waste  and 
i&  recycling's 

/  ■  in  vrt*m  wivw  development  for  The 
rmre  t*f  Missouri. 

Another  ^  ^  signed  into  Icnv  moves 
re&uhxsun-  authority  for  underground 
Murtigr  kwL< frbm  the  Clean  Water 
CtiMUHititm  to  the  Hazardous  Waste 
frttuutgetoirtii  Commission,  which  we 
briitfYr?  i.\  better  equipped  to  handle 
this  important  responsibility.  We  will 
be  working  with  both  these  commis- 
hhms  i&  make  this  transition. 

Finntty*  tht  governor  signed  into 
law  a  hijt  that  prort&tes  more  thor- 
i  wfh  httmt-ttttit  level  testing  for 
Children  at  highest  risk  of  lead  poi- 
■rtVJp-Vijf  w  Missouri*  The  new  law 
brings  the  state's  language  on  lead 
tcxSwg  tutif  line  wibhfederal  lan- 
guage On  this  issue. 

Wr  A-mr  greatly  appreciated  the 
rotuimtrti iHrttriwil\ifts  with  so  many 
i'iti-etrj  &n&  organizations  all  across 
il  ftntmttt.  Attaining  legislative  prior- 
ities twl-^  as  these  is  critical  to  t^t 
rtw\  ri'if  fl^fjf  environmental  health  of 

Wv  Hfvtfthat  spirit  of  cooperation 

in  the  rtrtrffnv  tmrnhj  as  the  parks- 
\&-soils    safes  tax,  which  funds  vari- 
mts  payments  for  soil  conservation 
practices  and  supports  cW"  stare  park 
.Yv.vjrflr.  comes  up  for  reauthorization 
by  ypu,  the  voters  cf  Missouri. 


■--  ■  n  Department  0f  Natural  TLcwiir^ii 


MISSOURI 

resource  s 

Volume 2i  -  Numbers 
Bbd»  c#  Umojpi 

M n4r1  nr. 

Hi  j  JlOtpiTPri 


L-njui  Licwmipii  Vj*t  Him 


n-i«*T»ri  rip  hi* 


Director,  Did 

Oar/  rpv4prMr4ekB. 

Ck««tTK.  Air  and  Mil  H^ption 

Apii  Wenw 
Director,  tZiKin^cfl  SiMtrnf  witf  taK^r^ 

^HwwirM^i 

Mlrtjl  43arpr1wiQ 

Douglas  rilhon.  Pti,EL 

CtatTju?.  Vem-  rS^HidEji  and 
Soil  i-r-wf^iiitrt  nupiipii 
Scott  Tottvi 
CM       CffcifW-  m  .j  imprwemerrt 
wvl  Crwgv  fVpiiiiiPPi  AuhfriP^ 


QUupu-E  W«imjyti*iK: 

i^Nf*W  Bupprj 
-TQnri  Udkrinn.  .p|- 
D«r*4k|i  iWiikni 

John  Krajdwm 
Connie  PDEI^rhnr. 
Kenneth 


DWHlCltidir 
ti#lindy  Nuqii.:.L. 

1;bWVpeJpr« 
ftcDN  Mpt*rpi 

■tpTUBlffi 
kic  BarnhHrr 


Mi««ion 1 


"tniani 


Thi  rum  rfme  u^1*irt^J4»a»i  nmrte. 

■  H  D*«m  anaMa  ifwv  pm  *tmm- 
Ma  Mil  p  natural,  >i*iiHiMn^  i«u*«-^crd 
t&         Ihelr  arfchpfWI      raapnaMt  u«*  tor 
present  aril  futunsE 


-u.^Mt  <ntf  jrraaanp  ,  i**/jw*4o~ 

*  I  .Wa1  ha  btm  rw  pa#  Wann 

Department  cf  Nature  HwHirces  tout^n  I  akfci 
otwii!  AuvanraBPLiBl  pkw>Oh  I 

MW  't      «3>a  a 

JPB.  Hunuu  a  is.  tin.  i 
W  iihls  v  -a  r>Ml-&l  Vi'  us-- 
cu=ir«i  imaajppyun  mi  |ary 

■iUa^ofjWMi-iWTdra' 

Ai  *  — t-n-  pi  haaapMn.  Ubi  bafartTan  ad 
"T  I II "      J Tal In  ii  ml  ila  naaai  mm*  1 
aaaaailajbaai^iici  =*x  raai^ 
raig^L  aa  aai  Wd(aabllty. 

piraataapiMtlKIWaj 

"'"I  '  ifi  fr  Tinf^fTlfiMj!  i  bp  i  ii  a  ri  i  n  she  .t^,- 

a  -mpliii-  wtth  athc  ct»  .1^4  if  v  r  cf  r  J 
Hesourote or  tt« Office ^  Eqaajfl^pa  aiip.  U.S. 

rr?>  Inlerjo^  'font  r^k=-  O.O.t  20340, 
'  fataArm  a  uiibii  mPIi  mtf  n.  m 
ractfcW  papbr # Dana  httmn&hc. 
Uaarly,! 


table  of  contents 

Missouri  Department  of  Natural  Resources 


page  2 

A  Helping  Hand  for  Supply 
and  Demand 

by  Kristin  Allan 

The  Missouri  M.*fk£[  Development  Program  not  only 
encourages  reuse  and  recycling  they  pay  forit. 

page  4 

Rediscovering  the  Wind 

by  Rick  Anderson 

Just  how  much  energy  does  the  wind  generate  in 
Missouri?  N^w  research  data  i  s  worth  another  look 

page  8 

Green  Savings:  Lewis  and 
Clark  State  Office  Building 

by  Kathy  Deters 

The  Department  of  Natural  Resources'  Lewis  and  Clark  State 
Office  Bui  [ding  is  a  blueprint  for  saving  energy  -  and  money. 


page  10 

Earthquakes:  Geologists  in 
the  Trenches 
by  Joe  Engeln  and  Jim  Palmer 

Modem  technology  has  made  studying  the  snoLogfy  of  earthquakes  an 
ongoing  and  enlightening  science. 

1 4  •  News  Briefs 

E-Notes,  Time  Exposures,  Resource  Honor  Roll 

20  •  Resources  to  Explore 

Missouri's  Covered  Bridges 


23  •  Teacher's  Notebook 

Where  Does  it  Flow? 

25  •  One  Last  Word 

Louisiana  Tour  of  Treasures 


Above  right:  Sandy  Creek  Covered  Bridge,  near  Hillsboro  In  Jefferson  County,  is  one  of  only  four  remaining  covered  bridges  in  the  state. 
Above:  Fall  trees  turn  from  green  to  red  aling  the  b**s  cf  the  Missouri  River  in  Moniteau  County. 

FRONT  COVER:  A  view  of  the  Capitol  dome  hv*  ■"■  the  rotunda  Is  one  of  the  many  sites  that  greet  to  the  CftptfBl  Museum. 

BACK  COVER:  75  million  gallons  of  water  drained  in  a  matter  of  days  when  a  sinkhole  opened  in  Lake  Chesterfield  in  St.  Louis  County. 
Cover  photos  by  Scott  t*y*n 


Missouri  Market  Development  Program 

^4 


 Helping  Hand 

for  Supply  and1  Demand 


Sheldon  Chesky  can  get  a  little  ex- 
cited discussing  crumbling  road- 
ways. It's  not  that  the  Washing- 
ton, Mo.  business  owner  enjoys 
dodging  potholes  -  it's  just  an  enthu- 
siasm stemming  from  his  develop- 
ment of  technologies  that  enable  the 
recovery  and  reuse  of  deteriorated  as- 
phalt. When  BioSpan  Technologies 
Inc.  determined  that  old  pavements 
and  road  millings,  along  with  waste 
tires  and  dock  foam,  could  be  re- 
processed into  a  new  paving  material, 
the  Environmental  Improvement  and 
Energy  Resources  Authority's 
(EIERA)  Missouri  Market  Develop- 
ment Program  was  there  to  help. 

The  EIERA  is  a  quasi-governmen- 
tal agency  that  serves  as  the  financing 
arm  of  the  Missouri  Department  of 
Natural  Resources,  issuing  nearly  $5 
billion  in  low-cost  pollution  and  State 
Revolving  Fund  bonds  over  the  years. 


In  1990,  Senate  Bill  530  authorized 
EIERA  to  establish  the  Missouri  Mar- 
ket Development  Program  to  encour- 
age the  development  of  markets  for 
recovered  materials. 

Since  that  time,  the  program  has 
worked  on  the  demand  side  of  the  re- 
cycling loop.  The  program  provides 
assistance  to  manufacturers  who  are 
located  in,  or  wish  to  locate  in,  Mis- 
souri, and  who  use,  or  would  like  to 
use  recyclables.  By  working  to  redi- 
rect waste  to  serve  as  raw  materials 
for  industry,  these  efforts  provide  a 
number  of  important  environmental 
and  economic  benefits,  including  the 
creation  of  Missouri  jobs.  The  Mis- 
souri Market  Development  Program  is 
housed  in  the  EIERA  in  order  to 
bridge  economic  development  and  en- 
vironmental interests. 

11  We  are  using  innovative  patented 
and  patent-pending  technologies  to 


by  Kristin  Allan 


reclaim  and  recycle  what  we  once 
considered  to  be  non-reactive  solid 
waste  that  would  have  been  with  us 
for  several  generations,"  said  Chesky. 

Most  state  and  local  highway  de- 
partments use  hot  asphalt  blends  in 
making  pavements.  The  asphalt  even- 
tually breaks  down  and  is  removed 
and  ground  into  a  uniform  size  called 
road  millings.  These  millings  have  lit- 
tle, if  any,  use  as  a  pavement  resurfac- 
ing material  and  are  accumulated  in 
piles  throughout  the  state.  The 
BioSpan  Technologies  Inc.  process  is 
formulated  to  reactivate  the  millings 
without  weakening  the  emulsion.  The 
new  product  can  be  applied  and  used 
with  conventional  equipment,  is  safe 
for  worker  use  and  is  environmentally 
friendly.  Chesky  noted  that  EIERA  as- 
sistance is  helping  BioSpan  commer- 
cialize its  technologies  and  in  the 
process,  create  seven  new  full-time 
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jobs.  It  alMc>  provides  state,  county 
in- 1  municipal  entities  with  a  new 
pavement  technology  llui  ^  LI  I  result 
in  tremendous  cost  savings. 

Across  the  state,  another  Missouri 
company  is  finding  good  business  in 
recycling  both  products  and  their 
containers,  Tri-Rinse  Inc.  has  been 
providing  container  cleaning,  recov- 
ery and  recycling  services  for  more 
than  20  years.  Over  time,  the  compa- 
ny has  f oundthat     recovery  of 
chemical  products  for  re-introduction 
to  the  market  has  become  an  integral 
part  of  product  management  Wi  di  as- 
sistance from  the  Missouri  Market 
Development  Program,  Tri-Rinse 
purchased  equipment  that  will  enable 
the  company  to  return  a  product  to 
the  marketplace  for  reformulation  or 
repackaging  and  at  the  same  time  re- 
cover the  container  u  jkI  associated 
packaging  components  for  recycling. 

MBy  increasing  productivity  and 
reducing  our  customer  covti,  recov- 
ery becomes  mace  economically  ad- 
vantageous than  direct  disposal," 
said  Timothy  R  Shocklee,  Tri-Rinse 
Inc,  chairman, 

Tri-Rinse  strives  for  complete  re- 
covery and  recycling  of  all  packaging 
components  including  the  product, 
plastic  containers,  cardboard  packag- 
ing and  pallets.  The  equipment  Tri- 
Rinse  purchased  with  assistance  from 
the  Missouri  Market  DeVelppitieiit 
Program  provides  an  effective  means 
cf  separating  commercial  products 
from  plastic  containers  in  order  to  re- 
wver  the  products  and  recycle  the 
containers.  During  the  first  two  quar- 
ters of  operation,  in  addition  to  prod- 
uct recovery,  Tri-Rinse  processed 
more  than  9Q  tons  ■■  i  plastic,  and  A- 
lowed  for  the  recycling  of  85  torn  of 
cardboard  and  50  tons  of  wood  pallets. 

IXndrg  fiscal  year  2004,  the  Mis- 
souri ft&tteb  Development  Program 
awarded  financial  assistance  re  12 
Missouri  businesses.  These  business- 
es estimate  that  this  assistance  will 


help  them  divert  noce  l  N  n-  160,000 
tons  of  waste  from  Missouri  landfills 
each  year>  leverage  more  iJmul  $2  mil- 
lion in  additional  investment,  save 
nearly  $5  millidii  4*v h  year  in  avoid- 
ed disposal  Costs  and  create  47  new 
fuil-tifeiejcbs. 

Businesses  can  turn  to  the  Market 
Development  Program  for  services 
other  than  financial  assistance.  The 
program  also  cffecs  a  range  of  infor- 
iHiuiynal  support  and  can  often  assist 
a  business  in  converting  from  tradi- 
tional feedstock  to  using  recovered 
material,  locating  recycled-content 
feedstock  or  promoting  a  recycled- 
content  product  The  Missouri  Mar- 
ket Development  Program's  Missouri 
Recycled  Prttfhicts  DLtedtny  is  up- 
dated annually  and  features  tl-u ^  tliMi- 
content  products  that  are  made  in  or 
distributediu  Missouri.  The  dinKlur^ 
is  available  on  the  Web  at 
[     w.dnr.mn  jinvftLrnn/uswsiiH/prod- 
IHt%3Wrrarinryrfi^r|  or  by  calling 
the  program  at  (573)  751-4919. 

Thruu^li  a  partnership  with  the 
Missouri  Enterprise  Business  Assis- 
tance Center,  like  Missouri  Market 
Development  Program  also  works  di- 
rectly with  Missouri  manufacturers  to 
overcome  technical  barriers  to  in- 
creasing the  use  qf  recovered  mtpri- 
als.  Technical  assistance  is  available 
in  customized  programs  in  such  areas 
as  plant  layout,  product  feasibility, 
market  research  and  product  design 
and  development. 

Developing  and  maintaining  mar- 
kets for  recovered  materials  is  essen- 
tial to  closing  the  recycling  loop. 
Efafefcs  lur  recyclabies  help  ensure 
that  recycling  will  bolster  economic 
development  in  Missouri,  improve  its 
environment,  conserve  resources*  cre- 
ate jobs  and  lengthen  the  lives  of 
Missouri  landfills.  iikf 

Kristin  Allan  is  director  of  the  de- 
partment's Missouri  Market  Develop- 
mentProgram* 


(Opposite  page)  Equipment  purchased  with  the  assistance  of  the  Missouri  Market 
Development  Program  allows  Ttl-Rinse  inc.  of  St.  Louis  to  recover  and  recycle  chemi- 
cal products.  (Top)  Timothy  Shocklee  of  Trl-Rlnse  and  author  Kristin  Allan  discuss 
the  chemical  recovery  process  used  at  IM-Rlnst.  (Center)  Blrapan  Inc.  uses  a  pub 
mill  to  mix  its  product  with  asphalt  millings.  (Bottom)  Sheldon  Chesky's  company, 
Biospan,  developed  a  process  for  turning  the  millings  into  new  paving  material. 
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Wind  mi  J  N  for  W'wtcr 

Dlu  Uif,  ithi  lilttf  <flfW»i-  riliKHiurl  flntl  |m' 

nctr*  nLn^in^  ontoNortti^\.nicT]L-ii  %  Great 
Mains  used  windmills  to  .assure  n  reliable 
supply  of  water  on  lands  that,  at  least  sea- 
sonally, were  othertvise  too  dry  to  live  on.. 
During  the  first  half  of  the  1900sT  many  of 
these  windmills  were  allowed  to  fall  into 
disrepair  as  rural  communities  gained  ac- 
cess to  electrical  service.  As  the  new  centu- 
ry begins,  many  rural  landowners  are  redis- 
covering the  potential  of  the  winds  to  help 
inset  the  current  and  future  energy  needs  of 
rural  communities.! 

Living  mar  the  Icq*  r^fl  hill  in  mTthwtt 
Missouri.  Bill  Sfcuu^feiiirc  tun  nu  diiultf  that 
tiJi  land  grtE-  a  lot  of  ^ind.  Like  umi\\  uihcr 
huula^  nerv  Bill  hjs  ***■  llijLC-J  10  pui  ihc 


wind  im  ^4iifc  on  tn-i  farm.  Oft  a  DratMiibaj 
nwrninj]  m  2003,  with  the  help  of  some  of 
hii  f t be- lids  and  neighbors,  he  took  the  first 
uqi  by  installing  a  wind  energy  research 
ii^  Et  u.t  the  highest  spot  in  his  alfalfa  field. 
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Lin  Ili  jn,  at  no  cost,  from  the  Department  of 
Natuful  Resources '  Energy  Center 

"tip  Ui?  II  Ultf  Wlflil  U  nlWnyi  |1Hill|IK|  iti 

wound.  This  tower  will  tell  us  just  how 
Strong  these  winds  are  and  if  we  can  put 
Mil  III  Eli-  hUriL."  t.iid  SUughlfr 

SlunglMti  IV  l-Mt  alMIIC  lit  hh  tliEilt^L  In 

harnessing  the  power  of  the  wind.  This 
tower  is  one  of  ten  such  units  on  loan 
throughout  the  state.  The  equipment  on  the 
tower  will  measure  and  record  the  wind 
speed.  Using  wind  energy  analysis  soft- 
ware, the  Energy  Center  will  be  able  to  pro- 
vide the  landowners  with  a  detailed  wind 
energy  assessment  for  the  conditions  20 
'meters  above  ground  level  at  the  site  of  the 
tower.  The  assessments  will  estimate  the 
energy  they  could  generate  with  a  wind  tur- 
biac  qni  I  what  part  it  could  play  in  meeting 
Qlnzje  ijmals.  "1  don't  know  if  I  use  enough 
t  U-l  i  i  icily  to  make  it  pay  and  if  it  comes 
wlien  I  need  it,"  Slaughter  explained, 


Civic  Leaders  Show  Support 

Developing  Missouri's  renewable  ener- 
gy potential  has  attracted  the  attention  of 
individuals  and  organizations  interested  in 
a  variety  of  public  goals. 

"We're  very  interested  in  promoting  and 
advocating  all  forms  of  renewable  energy, 
but  wind  appears  to  be  the  most  available 
and  affordable  source,"  said  Win  Colwill, 
energy  chair  of  the  League  of  Women  Vot- 
ers of  Missouri.  "The  League  is  supporting 
state  legislation  that  will  encourage  the  de- 
velopment and  use  of  renewable  energy 
statewide.  I  think  the  central  issue  for 
many  members  is  the  health  benefit.  Wind 
is  a  clean  source  that  doesn't  degrade  air 
quality,"  she  added. 

Colwill's  interest  in  advocating  wind 
energy  has  a  local  connection  too.  "The 
League's  Columbia  chapter  is  supporting  a 
proposal  for  the  city's  power  supply  to  in- 
clude some  renewable  energy.  Developing 
domestic  energy  sources  helps  the  econo- 
my as  well  as  the  environment,"  she  said. 

Acknowledging  the  increased  attention 
being  paid  to  Missouri's  renewable  energy 
potential,  in  2003  the  department  contract- 
ed for  the  development  of  updated  wind  re- 
source maps,  with  financial  assistance  from 
the  U.  S .  Department  of  Energy. 

"We're  pleased  to  be  able  to  make  these 
new  wind  maps  available, "  said  Anita  Ran- 


dolph, director  of  the  Department  of  Natur- 
al Resources '  Energy  Center.  "The  maps 
can  be  used  by  utilities  and  property  own- 
ers to  help  locate  the  most  practical  sites 
for  using  wind  turbines  to  generate  elec- 
tricity." The  updated  maps  predict  the  wind 
speeds  likely  to  be  encountered  at  four  dif- 
ferent distances  above  ground  level:  30,  50, 
70  and  100  meters.  "At  most  locations, 
wind  speed  and  thus  the  energy  in  the  wind 
increases  at  greater  distance  from  the 
ground,"  Randolph  explained. 

Wind  turbines  are  made  in  a  variety  of 
sizes.  A  turbine  between  one  and  ten  kilo- 
watts could  provide  some  of  the  electrical 
needs  of  a  home  or  farm.  Typically  these 
smaller,  customer-owned  turbines  would  be 
on  towers  between  80  and  120  feet  tall.  The 
map  of  wind  resources  at  30  meters  would 
help  inform  the  siting  of  such  a  turbine. 

Other  potential  uses  of  wind  energy 
need  maps  detailing  the  conditions  at  high- 
er elevations.  Turbines  designed  to  provide 
electricity  for  sale  at  wholesale  rates  to  a 
utility  company  would  typically  be  much 
larger,  and  would  be  placed  on  a  much 
taller  tower  to  make  use  of  the  greater  wind 
power  available  at  a  greater  distance  from 
the  ground.  The  latest  utility-scale  turbines 
are  being  installed  on  towers  up  to  90  me- 
ters tall.  With  rotor  blades  as  long  as  40 
meters,  the  tips  of  the  blades,  when  rotat- 


(Prevlous  page)  The  Mid- 
west Is  home  to  many  new 
wind  energy  projects.  Illi- 
nois' first  utility  scale  devel- 
opment, the  Mendota  Hills 
Wind  Farm,  JustBO  miles 
southwest  of  Chicago,  be- 
came operational  in  Novem- 
ber 2003.  Installed  on  213- 
toot  towers,  the  63  turbines 
have  j  combined  capacity 
of  50.4  megawatts.  The  wind 
farm  is  expected  to  produce 
enough  energy  to  power 
"5,000  homes. 
(Left)  A  one-year  wind  ener- 
gy study  Is  needed  to  as- 
sess the  feasibility  of  a  wind 
turbine.  A  no-cost  equip- 
ment loan  from  the  Missouri 
Anemometer  Loan  Project 
includes  a  66-foot  tower,  in- 
struments and  an  electronic 
data  logger.  Landowners 
participate  in  the  installa- 
tion of  the  tower  and  period- 
ic replacement  of  the  elec- 
tronic data  plug. 
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ing>  can  harness  wind  power  between  50 
and  130  meters  above  ground  level,  A 
wind-energy  generator  of  that  size  could 
have  a  rated  capacity  of  1.500  kilowatts 
(1.5  megawatts),  capable  of  producing  150 
to  1,500  times  more  power  than  smaller 
systems  suited  to  use  on  individual  farms 
or  houses. 

,  1 1  f  i  Utilities  F? h r  Energy 
Center  Project 

Installation  of  utility-scale  wind  tur- 
bines has  grown  rapidly  in  recent  years. 
For  example,  installed  generation  capacity 
in  the  United  States  at  the  end  of  2003  to- 
taled 6,374  megawatts,  a  36  percent  in- 
crease over  the  capacity  installed  one  year 
earlier,  (Annually,  a  one-megawatt  turbine 
generates  about  as  much  electricity  as  is 
used  by  240  to  300  households.)  While 
there  are  no  utility  scale  turbiies  in  Mis- 
souri, utilities  in      state  are  beginning  to 
look  into  the  state's  wind  energy  potential. 

The  community  of  Odessa,  located  33 
miles  east  of  Kansas  City  and  situated  on 
high  ground  along  Interstate  70,  is  one  of 
several  municipally  owned  electric 
providers  participating  in  the  Missouri 
Anemometer  Loan  Project. 

"Odessa  is  interested  in  new  sources  of 
power  supply.  The  city  is  determined  to  ex- 
plore alternate  sources  of  electric  power," 
explained  Wade  Sanders,  city  administrator 
for  the  City  of  Odessa, 

Missouri '  s  investor-owned  utilities  have 
also  taken  steps  1i>  incorporate  wind  energy 
in  their  operations.  In  2001,  Aquila  Incor- 
porated (then  known  as  UtiliCorp),  parent 
of  the  Missouri  Public  Service  Company, 
contracted  with  FPL  Energy,  Juno  Beach, 
Fla.j  ID  purchase  all  the  electricity  from  a 
110  megawatt  wind  farm  in  Montezuma. 
Kan.  during  the  first  10  years  it  is  in  serv- 
ice. The  wind  farm  has  165  turbines. 

Anticipatingcustomer  interest  in  wind 
power,  niunicipally  owned  Springfield  City 
Utilities  (CU)  has  taken  several  steps  to 
evaluate  how  to  respond  to  the  apparent  in- 
terest. In  2001,  CU  launched  a  green  power 
purchase  program  known  as  WindCurrenL 
T  !i  i  k  program  allows  interested  citizens  to 
voluntarily  pay  a  surcharge  of  $5  toward 
the  utility's  cost  of  purchasing  power  from 
a  wind  farm  located  in  Kansas. 

With  the  addition  of  a  10-kilowatt  tur- 
bine on  a  90-foot  tower  during  2003,  CU 
became  the  first  utility  to  purchase  and  op- 
erate a  turbine  in  Missouri  as  part  of  its 
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domestic  source  of  energy,  simulate  Mis- 
souri's economy  and  reduce  tie  air  pollu- 
tion emissions  that  degrade  1§£  environ- 
ment," Randolph  noted. 

For  more  information,  ae^ss  the  fol- 
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Two  -old  water-pumping  windmills  stand  unused  near  Auxvasse  in 
County.  Windmills  u$*4  for  pumping  water,  no  longer  operational 
mirifuU^  are  a  common  sight  in  rural  Missouri. 
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In  I      ,  the  State  of  Missouri,  through 
l Jit  Missouri  Department  of  Natural 
Resources  ma  J  U,S,  Department  cf  En- 
ergy, published  the  most  t-uiiipjelts  rw  * 
study  of  the  state's  energy  resources  and 
plans  aver  completed.  The  Missouri 
Statewide  Energy  Study  was  underpinned 
with  the  reality  that  energy  use  in  Missouri 
was  heavily  vested  in  outside  sources.  En- 
ergy planing  needed  to  be  based  on  both 
an  increased  use  of  in-state  sources,  and  a 
decrease  in  its  overall  use. 

Ib  order  to  save  money  and  utilize  exist- 
ing, available  office  spaces,  the  depart- 
ment's central  staff,  over  time,  had  been 
dispersed  all  across  Jefferson  City  in  vari- 
ous rented  offices.  Few  were  within  a  quick 
commute  of  each  other  and  many  were  in 
obscure  locations  o //main  thoroughfares. 
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[LEED™)  certification  for  this  new  con- 
struction. LEED™  certification,  adminis- 
tered by  the  U.S.  Green  Building  Council, 
rates  projects  based  on  five  criteria:  site 
sustainability,  energy  and  atmosphere,  in- 
door environmental  quality,  material  and 
resources,  and  water  efficiency. 

Designers  from  BNIM  Architects  in 
Kansas  City,  led  by  principals  Bob  Berke- 
bile  and  Steve  McDowell,  incorporated 
several  important  elements  into  the  design- 
that  will  help  the  project  achieve  LETE  D 
certification.  For  example,  the  building 
faces  into  the  southern  path  of  the  sun.  Up 
to  90  percent  of  the  building's  occupants 
have  natural  sunlight,  a  technique  known 
as  daylighting.  Light  shelves  and  sun 
shades  will  perform  two  functions:  reflect 
sunlight  deeper  into  the  building  and  shade 
external  windows  in  the  summer. 

"As  environmental  stewards  and  recipi- 
ents of  Missouri  revenue,  we  felt  we  had  no 
choice  but  to  construct  a  building  that  was 
smart,  both  environmentally  and  financial- 
ly," said  Jeff  Staake,  Department  of  Natural 
Resources  deputy  director.  "This  new  build- 
ing makes  the  most  of  Missouri's  resources." 

Officials  at  the  department  hope  this 
building  will  encourage  other  state  agen- 
cies to  incorporate  elements  of  sustainable 
design  into  new  or  current  facilities  as 
well.  Gov.  Bob  Holden  established  a  policy 
group  to  make  recommendations  on  issues 
related  to  the  state's  energy  use.  In  June 
2003,  the  Governor's  Energy  Policy  Coun- 
cil reported  its  finding. 

Significant  were  the  dramatic  savings 
that  could  be  generated  by  simply  improv- 
ing the  energy  efficiency  of  state  buildings. 
According  to  the  report,  state  agencies  and 
universities  spend  about  $78  million  annu- 
ally on  energy.  A  ten  percent  reduction 
could  save  $7.8  million  annually. 

"We're  proud  of  this  project  but  we 
hope  it  won't  be  the  last  of  this  nature," 
said  Dan  Walker,  who  ser^^J  as  the  depart- 
ment's coordinator  for  the  project. f  We 
hope  this  building  will  serve  as  tangible 
evidence  that  sustainable  design  can,  and 
does,  work ...  new  facilities  can  easily  in- 
corporate these  elements  into  their  new  fa- 
cilities, but  many  existing  facilities  can  be 
retrofitted  as  well. ' 1 

Energy  software  modeling  of  the  de- 
signed electrical  and  mechanical  systems 
in  the  Lewis  and  Clark  building  estimates 
between  $85,000  and  $92,000  per  year  in 
energy  cost  savings  -  essentially  half  that 


of  most  state  buildings. 

The  new  facility,  which  offers  120, 000 
square  feet,  will  include  staff  from  the 
Water  Protection  and  Soil  Conservation  Di- 
vision, liw*  Water  Resources  Program,  the 
Outreach  and  Assistance  Center,  the  Divi- 
sion of  Administrative  Support  and  the  di- 
rector's office.  More  than  430  staff  will 
begin  moving  into  the  building  in  late  1004. 

In  addition  to  its  energy  efficiency 
measures,  rainwater  from  the  mof  is  cap- 
tured for  flushing  toilets  while  waterless 
urinals  will  improve  water  efficiency.  The 
site's  landscapingfeatures  native  Missouri 
plants,  which  require  less  water. 

The  department  also  chose  a  location  in 
!ii*c  with  a  governor's  directive  to  revital- 
ize Missouri's  urban  cores.  The  building  is 
l '.in  of  the  Jefferson  City  Correctional  Cen- 
ter (JCCC)  redevelopment  project.  It  will 
serve  as  a  linchpin  between  the  JCCC  rede- 
velopment and  a  wooded  tract  east  of  the 
building  site,  which  is  planned  for  recre- 
ational opportunities, 

"I  lite  that  the  Office  of  Administration 
chose  to  name  this  new  office  building  the 
Lewis  and  Clark  State  C  31 1  il  u  Building,  be- 
cause it  will  remind  Missourians  of  the  im- 
portance of  being 
willing  to  venture 
into  uncharted  terri- 
tories," said  Steve 
Mahfood>  director 
of  the  Missouri  De 
partment  of  Natural 
Resources. 
"Though  the  con- 
cept of  sustainable 
design  may  still  be 
unfamiliar  to  many 
of  us,  its  environ- 
mental and  eco- 
nomic benefits  defi- 
nitely make  it 
something  worth 
exploring." 

For  more  infor- 
mation on  the  Lewis 
and  Clark  State  Of- 
fice Building,  call  1- 
800-361-4S27.  rife 


ItippciahA)  Tha  Discovery 
Expedition  of  St.  Charles 
passe*  below  the  new 
U*lt  and  Clark  SUte  Of- 
floe  Building  as  it  travels  by 
Jefferson  City  during  a 
reenactntent  of  the  original 
Lewis  and  Clark  expedition* 
(Below)  One  of  1h#  energy- 
TH  Viflfl  r«Jhur*§f)4  theUm* 
and  Clark  State  Office 
Building  i*  the  extensive 
use  of  dsylfghting.  The  de- 
sign of  Me  building  uses 
light  shelves  to  bounce 
light  Inside  whore  it  is 
spread  Into  the  Interior  with 
reflective  panels. 


Kathy  Deters  is  a 
public  information 
coordinator  with 
the  department's 
Outreach  and  Assis- 
tance Center. 
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Many  have  similar  images  of  a  major 
earthquake  -  the  ground  shakes  vio- 
krtiLy.  buildings  crumble,  and  people 
are  killed.  Some  even  have  a  rough  idea  of 
what  intensity  a  quake  nust  reach  on  the 
Richter  Scale  (see  glossary  on  page  11  for 
definitions  of  italicized  terms)  in  order  to 
create  damaging  results.  A  magnitude  7.0 


can  be  catastrophic, 

whereas  a  magnitude  3.0 
is  barely  felt. 

However,  the  amount 
of  energy  released  during 
an  earthquake  is  only  one 
of  many  geological  fac- 
tors that  determines  how 
m  area  will  be  affected. 

Two  recent  earth- 
quakes illustrate  this 
point.  On  Jan.  17,  1994  a 
magnitude  6.7  earthquake 
struck  a  heavily  populat- 
ed area  in  Northridge, 
Calif.,  causing  moderate 
infrastructure  damage 
and  claiming  57  lives. 
Less  liuin  10  years  later, 
on  Dec.  26,2003,  another 
magnitude  6.7  earthquake 
struck  Bam,  Iran.  This 
second  quake  killed 
30,000  Iranian  citizens 
and  destroyed  an  incredi- 
ble 85  percent  of  the 
city's  infrastructure. 

Why  do  earthquakes 
cause  such  differing  lev- 
els of  damage  and  loss  of 
life?  Geology,  communi- 
ty awareness  and  pre- 
paredness appear  to  be 
major  factors.  The  De- 
partment of  Natural  Re- 
sources' Geological  Sur- 
vey and  Resource 
Assessment  Division 
(GSRAD)  works  to  help 
-rtH      Missourians  gain  a  better 
understanding  of  earth- 
■     quake  hazards. 

Geologists  with 
GSRAD  study  earth- 
q  i^=i  k-  ■-  to  help  define 
earthquake  sources  and 
produce  detailed  maps 
that  illustrate  ciirihituailu: 
hazards  in  particular 
areas  of  Missouri.  The  di- 
vision also  collects  data  to  predict  how  sur- 
face and  sub-surface  soil  materials  will  be- 
have during  an  earthquake. 

Some  soils  nay  actually  intensify  seis- 
mic waves.  Solid  bedrock,  however,  com- 
monly resists  strong  shaking.  Some  soils 
and  other  loose  materials  are  also  subject 
to  liquefaction  during  earthquakes. 
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WHY  MISSOURI  STUDIES  EARTHQUAKES 

During  the  winter  of  1811-1812,  a  series 
of  three  very  large  and  many  smaller  earth- 
quakes jolted  southeastern  Missouri  and 
parts  of  several  adjoining  states.  These 
tremors  were  centered  around  the  commu- 
nity of  New  Madrid,  one  of  the  earliest  per- 
manent settlements  in  the  area.  Very  small 
"microearthquakes"  still  occur  periodically 
along  numerous  faults  in  this  area. 

By  geographically  plotting  the  epicen- 
ters of  these  minor  quakes,  scientists  have 
defined  the  extent  of  what  is  now  called  the 
New  Madrid  Seismic  Zone  (NMSZ).  The 
zone  stretches  roughly  from  the  southern 
tip  of  Illinois,  through  the  Missouri 
Bootheel,  and  into  northeastern  Arkansas 
(see  map  on  page  13). 

Through  historical  accounts  of  the  1 8 1 1  - 
1812  earthquakes,  we  know  the  three  major 
quakes  were  felt  over  an  area  of  2.5  million 
square  miles.  Church  bells  as  far  away  as 
Washington,  D.C.  rang.  The  nearly  2,000 
aftershocks  that  followed  these  monster 
quakes  were  felt  up  to  180  miles  away  from 
their  epicenters.  Because  no  instruments 
were  present  to  record  the  earthquakes, 
their  magnitude  on  the  Moment  Scale  is  not 
known,  but  these  large  events  would  cause 
significant  damage  if  they  were  to  occur 
again  today. 


VWAT  CAUSED  THE  lBIMfllZ  MTU 
WAXES  ALOW  REELFOOT  HITT7 

An  earthquake  is  a  release  of  energy 
along  a  zone,of  weakness  or  fault.  The  en- 
ergy is  released  when  the  rocks  on  either 
side  of  the  fault  suddenly  move  or  slip  past 
each  other.  The  1811-1812  earthquakes 
were  centered  on  deeply  buried  faults  that 
are  part  of  an  ancient  rift  known  as  the 
Reelfoot  Rift  (see  graphic  on  page  12).  A 
rift  is  a  valley  that  forms  along  faults  due 
to  stretching  of  the  earth's  crust. 

The  NMSZ  differs  from  other  regions 
with  more  frequent  earthquakes,  such  as 
the  San  Andreas  Fault  in  southern  Califor- 
nia, that  are  located  along  tectonic  plate 
margins.  In  contrast,  the  NMSZ  is  a  great 
distance  from  an  active  plate  boundary . 
While  the  stretching  that  formed  the  rift 
has  ceased,  the  NMSZ  remains  a  focus  of 
earthquake  activity  because  of  forces  with- 
in the  North  American  plate. 

IDENTIFYING  EARTHQUAKE  SOURCES  AND 
HAZARDS  IN  MISSOURI 

Geologists  with  GSRAD,  and  others,  have 
studied  and  mapped  earthquake  related  fea- 
tures in  soils  that  are  as  old  as  75,000  years, 
finding  evidence  for  multiple  earthquake 
events  in  Missouri.  This  method  of  studying 


(Opposite  page)  James  D. 
Vaughn,  retired  GSRAD  geol- 
ogist, prepares  a  trench  wall 
for  mapping.  String  lines  are 
used  as  reference  points  to 
map  geologic  features  In 
surficial  materials.  The  sails 
are  shaved  with  hand  tools, 
such  as  sharp  shovels  and 
hoes,  to  reveal  details  of 
structure  and  layers. 
(Below)  The  Old  Quarry 
Trench,  located  In  Benton 
Hills,  Scott  County,  was  dug 
In  1995-97.  It  exposed  evi- 
dence of  several  faults. 
Dave  Hoffman,  a  retired 
GSRAD  geologist,  is  using 
a  hoe  to  prepare  the  wall 
for  mapping. 


'  GLOSSARY  Of  EARTHQUAKE  TEAMS  '& 

EPJUDflTJl:  Lhf  palfiron  ihe  earth's  surface  frrecky  om  the 
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Reelfoot  Rift  Cross  Section 


old  earthquakes  is  termed  paleoseismology. 

Some  of  these  features  are  outside  the  area 
that  has  the  1811-1812  liquefaction  features 
or  faulting.  This  means  that  these  is  evidence 
for  seismogenic  faults  other  than  the  most  ac- 
tive parts  of  the  NMSZ. 

Geologists  have  found  and  mapped  pale- 
oliquefaction  features  that  date  between 
22,750  and  590  years  before  the  present  in 


sediments  located  between 
Poplar  Bluff  and  Dexter.  This 
dating  was  based  upon  radiocar- 
bon ages  of  the  sediments  bound- 
ing the  structures.  These  features 
are  a  series  s  f  bltried  sandblOws 
and  associated  sand  dikes  that  re- 
sulted from  four  separate  pale- 
oearthquakes*  These  anomalies 
suggest  earthquakes  of  at  least 
moderate  magnitudes  occurred 
outside  the  NMSZ . 

Another  paleoearthquake 
study  used  geologic  mapping  as 
a  guide  to  find  a  series  of  faults 
near  Commerce,  Mo.,  20  miles 
north  of  the  NMSZ  .  Trench  map- 
ping found  evidence  for  five  sur- 
face fault  rupture  events.  The 
oldest  of  these  events  was  75,000 
-.  .':u  v,  while  I---  ■-       ■  w  mini  «n.- 
irasi  S.fttKl-  ft.wn>euT>. 

Tii^i^hrr.  rhchklurm.  urLshbD- 

logical,  and  geologic  data  suggest 
an  obvious  conclusion:  fault  zones  in  the 
active  area  of  the  New  Madrid  region  can 
produce  large,  destructive  earthquakes.  Not 
as  obvious  is  the  earthquake  ride  posed  by 
fault  zones  in  areas  that  have  not  had  his- 
toric, damaging  earthquakes.  Therefore,  the 
two  cases  described  above  represent  possi- 
ble earthquake  source  zones  that  would  ap- 
pear to  occur  outside  of  the  NMSZ . 


u    Vii-muuri  ftin^diic* 


hew  pudiects  pw  but  expectatmus 
on  where,  how  to  build 

Geologic  mapping  provides  the  basic 
data  needed  to  determine  earthquake  haz- 
ards. Both  bedrock  and  surficial  material 
types  are  important  factors.  Local  shaking 
response  to  earthquake  waves  depends  on 
the  properties  of  soil  types.  Generally,  lo- 
cations that  have  thin,  dense  soils  over  hard 
bedrock  are  the  least  likely  to  experience 
extensive  shaking  in  an  earthquake,  while 
areas  that  have  soft  and  low  density  soils, 
and  groundwater  saturated  sands  can  am- 
plify shaking  and  liquefy. 

Building  designers  consider  this  infor- 
mation at  their  site  when  determining  the 
necessary  foundation  and  building  design, 
and  appropriate  construction  methods. 

To  help  Missourians,  GSRAD  has  pre- 
pared a  series  of  generalized  maps  for  east- 
ern Missouri  that  show  areas  of  possible 
liquefaction.  These  generalized  maps  show 
the  location  of  areas  that  have  thick,  sandy 
soils  such  as  river  valleys  that  could  have 
liquefaction  during  a  strong  earthquake. 
More  detailed  and  technical  maps  have 
been  prepared  for  some  other  areas  in 
southeast  Missouri.  These  maps  classify 
areas  based  on  the  physical  property  of 
soils  to  amplify  shaking  and  may  be  used 
as  a  guide  as  to  what  could  be  expected 
during  an  earthquake. 

51 LDVI5  GEDTKIfWLAL  DATABASE  ADD 
URBAN  KJtffll  KAPPIXfi 

Together,  GSRAD,  the  Illinois  Geologi- 
cal Survey,  tjhe  United  States  Geological 
Survey(USGS)  and  the  University  of  Mis- 
souri-Rolla  are  undertaking  a  five-year 
project  to  map  earthquake  hazards  in  the 
St.  Louis  metropolitan  region.  The  St. 
Louis  project  includes  collecting  geotech- 
nical  soil-boring  data  that  is  available  from 
other  agencies  and  private  sources. 

Staff  at  GSRAD  are  responsible  for  col- 
lecting and  cheating  the  database  for  the  Mis- 
souri portiori  of  the  project  area,  and  prepar- 
ing it  to  be  used  for  mapping  the  properties 
of  surficial  nj)aterials.  The  geotechnical  data 
will  be  used  to  produce  maps  that  show  po- 
tential liquefaction  and  the  soil's  amplifica- 
tion class  at  1 : 24,000  map  scales. 

Such  mapping  provides  an  idea  of  ex- 
pected conditions,  but  should  be  supple- 
mented whh  site-specific  data  for  building 
design  purposes.  Modem-day  studies,  tech- 
nical identification,  mapping  and  database 


projects  such  as  these  have  made  prepara- 
tion possible.  New  lessons  now  can  be 
learned  from  earthquakes  that  occurred 
many  centuries  ago.  Modern,  technical 
studies  and  data  derived  from  previous 
earthquakes  have  demonstrated  that  build- 
ing damage  and  loss  of  life  can  be  mini- 
mized with  appropriate  knowledge  and  cor- 
responding preparation. 

The  goal  of  GSRAD's  work  is  to  assure 
that  appropriate  data  is  collected  to  map 
earthquake  hazards,  produce  information 
that  the  public  may  use  to  understand  earth- 
quake risk  and  provide  the  public  with  in- 
formation necessary  to  plan  accordingly.  To 
that  end,  earthquakes  need  not  always  con- 
jure up  images  of  utter  devastation  and 
chaos.  Missouri  communities  are  being 
given  the  tools  necessary  to  understand  the 
risks  and  plan  accordingly.  jflhfr- 

Joe  Engeln  is  assistant  to  the  department 
director  for  Science  and  Technology.  Jim 
Palmer  is  a  geologist  with  the  department's 
Geological  Survey  and  Resource  Assess- 
ment Division. 


(Opposite  page  bottom)  The 
Upper  Rainbow  Trench  in 
Benton  Hills,  Scott  County, 
was  created  In  1995-97. 
Dave  Hoffman,  a  retired 
GSRAD  geologist,  is  shown 
preparing  the  trench  for 
mapping  by  removing  loose 
dirt  from  the  trench  wall. 
Layers  labeled  TW  (Tertiary 
Wilcox  Formation)  include 
orange  and  white  sand  and 
plnki$h  clay.  Layers  labeled 
KM  (Cretaceous  McNairy 
Formation)  are  silty  and  mi- 
caeceous-sandand  silt.  The 
three  red  fault  labels  repre- 
sent specific  fault  lines  that 
were  mapped: 


Southeast  Missouri  Earthquake 
Epicenters  and  Magnitudes 


Learn  More  About  Your 
Drinking  Water  ^ 

Mftpaii?  public-  yrt^jfct 
water  customers  J%w£cS& 
recently  received  ^tflf^^Ii**^ 
information  on    t<J'  I_.   "  jP^i 
the  quality  of  their  ^i^^Z^St^^ 
drinking  water.  The  ^S-H^  ^ 
annual  Consumer  1 
Confidence  Reports  are  sent 
to  consumers  by  July  1  each 
year,  helping  Missourians  's- 
make  practical,  knowledgeable 
decisions  about  their  health  and  envi- 
ronment The  reports  describe  ihe 
water  sources  used  by  the  public  water 
systems,  identify  any  contaminants 
found  during  routine  testing  and  pro- 
vide general  information  on  drinking 
water  and  health. 

"The  public  has  a  right  to  make 
informed  decisions  regarding  the  water 
they  consume,"  said  Steve  Mahfood, 
director  of  the  Missouri  Department  of 
Natural  Resources.  "This  report  pro- 
vides information  much  like  what  we've 
come  to  expect  on  our  food  labels." 

To  assist  utilities  in  producing  the 
reports,  the  Missouri  Department  of 
Natural  Resources'  Water  Protection 
Program  developed  an  informational 
packet  containing  a  template  and  tips 
on  developing  an  informative  report 
and  making  it  available  to  customers. 
The  Consumer  Confidence  Reports 
also  provide  public  water  suppliers  with 
an  opportunity  to  explain  how  the  com- 
munity's drinking  water  supplies  are 
protected  and  help  build  their  relation- 
ship with  customers. 

All  community  water  systems  are 
required  to  produce  and  distribute  a 
Consumer  Confidence  Report.  These 
systems  include  cities,  water  districts, 
subdivisions,  mobile  home  parks  and 
other  water  systems  serving  at  least  25 
residents.  A  copy  of  the  report  is  sent 
by  mail,  published  in  ihe  local  newspa- 
per or  posted  at  the  water  system's 
office,  public  buildings  and  the  local 
library.  Systems  serving  more  than 
10,000  people  must  deliver  each  cus- 
tomer a  copy  of  the  report  and  smaller 
systems  may  use  one  of  the  other  deliv- 
ery or  notification  options. 


The  Missouri  Department  of  Natural 

Resources  encourages  the  public  to 
read  their  water  system's  Consumer 
Confidence  Report  and  become  better 
informed  about  their  drinking  water. 
Any  citizen  served  by  a  community 
water  system  who  does  not  receive  a 
Consumer  Confidence  Report  should 
call  their  water  provider  for  one. 

For  more  information,  call  the 
Department  of  Natural  Resources  at 
1 -800-361  -4827  or  (573)  751  -5331 . 

Department  Grant  Helps 
Fund  Stream  Education 

The  Missouri  Department  of  Natural 
Resources  has  awarded  a  $28,531 
grant  to  the  Missouri  Department  of 
Conservation  for  the  Stream 
Educational  Workshops  and  Product 
Development  Project.  This  portion  of 
the  grant  covers  the  first  year  of  a  four- 
year  project  totaling  $68, 105.  The 
Missouri  Department  of  Conservation 
will  provide  a  match  contribution  of 
$1 1 6,870  over  the  lite  of  the  project, 
bringing  the  overall  cost  of  the  water 
quality  project  to  $184,975. 

The  project  will  develop  educational 
tools  and  products  for  use  in  work- 
shops for  volunteers  and  various  gov- 
ernment agencies  that  have  the  poten- 
tial to  impact  streams.  For  instance, 
staff  from  the  U.S.  Army  Corps  of 
Engineers,  urban  land  developers, 
Department  of  Transportation,  county 
road  and  bridge  crews,  U.S.  Fish  and 
Wildlife  Service,  and  volunteer  groups 
like  Missouri  Stream  Teams,  could  all 
benefit  from  learning  how  their  activi- 
ties impact  the  environment. 

"We're  trying  to  reach  volunteers 
and  agencies  with  the  most  direct  con- 
tact with  our  water  resources,"  said 
Stephen  Marifood  director  of  the 
Department  of  Natural  Resources. 
"They  can  make  a  real  difference  for 
our  citizens  by  applying  what  they 
learn  about  stream  dynamics  towards 
protection  and  restoration  techniques 
that  they  can  use  in  their  own  proj- 
ects/1 According  to  Mahfood,  it  takes  a 
well-informed  public  to  make  good 
stream  managemenl  decisions. 
*Educating  people  about  the  environ- 


ment is  the  foundatign  we  must  contin- 
ue to  build  on,"  said  Mahfood.  "Using 
our  grant  dollars  to  make  this  informa- 
tion available  through  workshops,  on 
the  Internet  and  via  compact  disc,  will 
help  us  make  a  difference  in  our  water 
protection  efforts,"  he  added. 

The  U.S.  Environmental  Protection 
Agency,  Region  7,  has  provided  partial 
funding  for  this  project  under  Section 
31 9  of  the  Clean  Water  Act.  The  depart- 
ment will  administer  the  funds.  For 
more  information,  contact  John 
Knudsen  with  the  department's  Water 
Protection  Program  at  1-800-361^827 
or  (573)  526-1386  or  John  Fantz, 
stream  biologist  with  the  Missouri 
Department  of  Conservation  at  (660) 
530-5500, 

For  more  information  about  the 
Water  Protection  Program,  please  visit 
[www.dnr.mo.gov/wpscd/wpcp]. 

Department  Resumes 
Dam  Inspections 

The  Water  Resources  Program  staff 
engineers  from  the  department's 
Geological  Survey  and  Resource 
Assessment  Division  (GSRAD)  in  Rolla 
are  once  again  inspecting  state-regulat- 
ed dams.  Staff  engineers  will  ensure 
these  dams  meet  safety  standards  so 
they  do  not  put  people  and  infrastruc- 
ture downstream  of  the  structures  at 
risk.  Missouri  has  approximately  640 
dams  that  must  meet  safety  standards 
and  1 0-1 5  new  dams  are  proposed 
each  year. 

During  the  budget  process  for  fiscal 
year  2005,  the  Missouri  General 
Assembly  restored  staff  and  funding  to 
the  Department  of  Natural  Resources 
to  resume  inspections  of  state-regulat- 
ed dams.  Due  to  budget  reductions 
last  fiscal  year,  darn  permits  that  came 
due  on  regulated  dams  between  July 
1 ,2003  and  June  30,2004  had  to  be 
inspected  by  engineers  hired  at  the 
expense  of  the  dam  owner. 

Owners  of  dams  regulated  by  the 
state  have  been  notified  by  mail  of  the 
changes  in  the  inspection  program. 
The  department  will  be  glad  to  assist 
the  dam  owners  during  the  transition 
process.  The  public  is  welcome  to  call 
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Landmark  Agreement  With  Drey  Family  Offers 
Unique  Backcountry  Experience 

Hikers  will  be  able  to  experience  the  solitude  and  wildness  of  the  Roger 
Pryor  Pioneer  Backcountry  in  southeast  Missouri,  thanks  to  an  agreement 
between  Leo  and  Kay  Drey  of  St.  Louis  and  the  Missouri  Department  of 
Natural  Resources. 

Located  mainly  in  Shannon  County,  the  backcountry  is  a  61 ,000-acre  por- 
tion of  the  Pioneer  Forest,  the  state's  largest  privately  owned  forest,  Through 
the  agreement  with  the  department,  the  Dreys  have  donated  easements  for 
trail  corridors  so  hikers  and  backpackers  can  experience  the  backcountiy. 

Twenty-seven  miles  of  trail  currently  exist  in  the  back- 
country.  These  include  the  13-mile  Blair  Creek  Section  of 
the  Ozark  Trail,  the  1 2-mile  Brushy  Creek  Trail,  and  a  two- 
mile  Laxton  Hollow  Trail,  which  connects  to  the  Ozark  Trail. 
The  area  includes  nearly  1 5  miles  of  frontage  on  the 
Currant  River,  Bisecting  much  of  the  backcounty  are  por- 
tions of  three  tributary  watersheds,  the  Big  Creek,  Brushy 
Creek  and  Blair  Creek.  Two  designated  natural  areas  are 
located  within  its  borders.  The  Current  River  Natural  Area  is 
an  outstanding  site  that  contains  impressive  400-year-old 
trees.  The  Pioneer  Natural  Area  is  adjacent  to  the  Current  River  and  contains 
old-growth  eastern  red  cedar  and  hardwood  tnaes. 

The  backcountry  is  named  in  honor  of  Roger  Pryor,  a  leader  and  major 
supporter  of  wilderness  protection  in  Missouri.  The  Department  of  Natural 
Resources  will  build  additional  trails  and  a  trailhead  in  the  future. 

For  more  information  and  directions  to  the  trailhead,  contact  Johnson's 
Shut-ins  State  Park  at  (573)  546-2450  or  the  Department  of  Natural  Resources 
toll  free  at  1 800-334-6946  (voice)  or  1  -800-379-24 1 9  (Telecommunications 
Device  for  the  Deaf).  Information  also  is  available  by  calling  the  Pioneer 
Forest  at  (573)  729-4641 


the  Water  Resources  Program  at  (573) 
368-2175  or  call  the  toll-free  number  at 
1-800-361  -4827  and  ask  for  Jim 
Alexander  or  Bob  Clay  of  the  Water 
Resources  Program  in  Rolla. 

Geologic  Hazard  Drains 
23-acre  Lake  Chesterfield 

The  Harbor  is  a  prestigious  lakeside 
community  in  west  St.  Louis  County.  In 
mid-June,  the  community's  23-acre 
centerpiece,  Lake  Chesterfield,  had 
completely  disappeared  leaving  in  its 
wake  a  larga  pit  of  mud  (see  back 
cover  photo  of  this  issue),  This  star- 
tling phenomenon  was  caused  by  a 
sinkhole  that  had  seemingly  formed  in 
a  matter  of  days  -  the  geologic  equiva- 
lent of  pulling  the  drain  plug  in  a  sink. 

Geologists  from  the  Geological 
Survey  and  Resource  Assessment 
Division  (GSRAD)  immediately  investi- 


gated the  site.  They  look  along  an  engi- 
neering geology  map  of  St.  Louis 
County,  that  had  been  prepared  in  1991 
by  the  Missouri  Division  of  Geological 
Survey  and  Water  Resources,  the  prede- 
cessor division  of  GSRAD.  The  map 
indicated  that  the  area  in  which  Lake 
Chesterfield  is  located  is  underlain  by 
limestone  bedrock  that  is  considered  a 
severe  risk  for  the  construction  of  small 
lakes  due  to  excessive  leakage  and  the 
possible  formation  of  sinkholes. 

Reportedly,  repairs  of  small  sink- 
holes and  excessive  leakage  had  been 
made  to  the  lake  several  times  since  it 
was  built.  Many  years  before,  GSRAD 
staff  also  had  noted  that  the  creek 
immediately  downstream  of  the  lake  is 
a  losing  (sinking)  stream,  and  because 
of  waste  disposal  issues  in  the  area, 
the  division  conducted  a  water  trace  to 
determine  where  the  water  goes.  The 


trace  documented  that  water  re 
appears  downstream  at  Lewis  Spring. 
The  water  that  drained  out  of  Lake 
Chesterfield  probably  followed  the 
same  path,  which  likely  is  a  winding 
underground  cave  system  that  sur- 
faces at  Lewis  Spring. 

GSRAD  provides  lha  public  with 
geologic  maps  of  specific  regions  that 
provide  details  about  bedrock,  surficial 
materials  and  other  geologicfeatures. 
In  some  areas,  such  as  the  St.  Louis 
area,  this  information  has  been  con- 
verted into  engineering  units  to  assist 
community  planners,  developers  and 
others.  The  division's  publication,  A  .- 
Guidebook  for  the  Geologic  and 
Hydrologic  Evaluation  of  Small  Lake 
Sites  in  Missouri,  also  is  useful  for  plan- 
ning the  construction  of  a  lake. 

Surficial  materials  mapping  is  help- 
ful to  developers,  city  planners,  emer- 
gency respondersand  highway  engi- 
neers. While  such  mapping  cannot 
usually  be  used  to  answer  site-specific 
questions,  it  does  provide  engineers 
and  others  with  an  idea  of  expected 
conditions  and  the  need  for  further  site 
investigation  in  some  areas. 

Surficial  geology  situations  like  the 
Lake  Chesterfield  sinkhole  emphasize 
the  importance  of  mapping  both  surfi- 
cial materials  and  bedrock.  Numerous 
maps  and  a  wide  variety  of  publica- 
tions are  available  through  GSRAD's 
publications  desk  at  (573)  368-21 25  or 
toll-free  at  1-800-361-4827.  A  listing  of 
the  publications  also  is  available  on 
GSRAD's  Web  site  at: 
[www.dnr.mo.gov/geology/adm/publi- 
cations/pu  bsh  p.  htm] . 

Southeast  Missouri 
Boundary  Issue  Settled 

Sweral  years  ago. 

St  Francois 
County  Surveyor 

Tsiry  EFlan  sought 

the  counsel  a 

State  Land  Surveyor 
Mike  Flowers  of  the 
Geological  Survey  and  Resource 
Assessment's  Land  Survey  Program.  In 
question  was  the  boundary  line 
between  Ste.  Genevieve  and  St. 
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Francois  counties.  Running  through 

same  of  the  land  first  settled  by 
Missouri  pioneers,  across  pastures, 
cropland,  cattle  country  and  new  sub- 
divisions, this  line  plays  a  significant 
role  in  many  issues.  Its  placement 
could  change  property  rights,  voting 
rights,  road  maintenance  and  tax 
assessments  for  those  affected. 

Originally  surveyed  in  i  841 ,  at  a  time 
when  the  tools  of  the  surveyor's  profes- 
sion included  a  compass  and  a  survey- 
or's chain,  it  was  impossible  to  run  a 
"direct  line"  for  20  miles  over  rugged 
terrain.  Also,  the  boundary  had  become 
obliterated  owr  time,  As  a  result,  the 
Ste.  Genevieve  and  St.  Francois  County 
Commission  called  for  a  new  survey  in 
1 925  to  retrace  the  1 841  line, 

Today,  technological  advances  in 
surveying  have  greatly  improved  the 
science.  Using  global  positioning  satel- 
lites (GPS)  ,it  now  is  possible  to  mark  a 
"direct  line"  the  full  20  miles.  This 
makes  the  term  "direct  line"  in  the  legal 
description  confusing. 

A  direct  line  the  full  20-mile  length 
would  differ  from  the  line  marked  in 
1 925  by  as  much  as  i ,  1 00  feet  in  some 
places.  Correcting  this  could  create 
numerous  unforeseen  problems.  Over 
the  years,  a  few  property  descriptions 
actually  have  called  for  the  county  line 
as  a  property  boundary.  Upon  careful 
examination  of  the  problem,  both  Effan 
and  Ste.  Genevieve  County  Surveyor 
Gerald  Bader,  the  state  surveyor,  and 
the  county  oomrnissioner,  agreed  that 
a  direct  line  was  not  in  the  best  interest 
of  the  landowners  or  the  counties.  As  a 
result,  Flowers  wondered  if  surveyors 
should  mark  the  line  as  described,  or 
as  surveyed.  He  felt  it  was  clear  that  a 
change  in  the  statute  describing  the 
line  would  be  the  best  way  to  handle 
the  situation. 

In  2003,  a  bill  was  signed  by  Gov. 
Holder,  describing  the  boundary 
between  Ste.  Genevieve  and  St. 
Francois  as  that  line  surveyed  in  1 925 
by  county  surveyors  representing  both 
counties  and  approved  by  the  county 
commissions.  There  was  no  wording 
that  included  the  phrase  "direct  line." 
The  passage  of  this  law  opened  the 


way  for  a  survey  of  the  20-mile  section 
of  line  between  thatwo  counties. 

The  county  surveyors  recently  com- 
pleted a  resurvey  of  the  county  bound- 
ary. It  will  be  recorded  In  each  county, 
the  Land  Survey  Repository  in  Rolla 
and  in  the  secretary  of  state's  office.  To 
learn  more  about  land  survey  in 
Missouri,  visit  the  Land  Survey 
Program's  Web  pages  at: 
[l^wf.rY^.g^vi'Sfc^y.'lrxlsrv^nd- 
srvhp.htm]. 

Energy  Loans  tor  21 
Projects  Total  $6.58  Million 

Since  the  end  of  2003,  the 
Department  of  Natural  Resources* 
Energy  Center  has  granted  $6,588,900 
in  low-interest  energy  loans  to  21  pub- 
lic entities  across  Missouri.  The  Energy 
Loan  Program  helps  public  schools 
and  local  governments  invest  in  ener- 
gy-efficiency projects  which  save 
money  that  can  be  used  for  other 
expenditures  and  services. 

"Investing  in  energy  efficiency  is  the 
best  way  to  help  lower  utility  costs," 
said  Anita  Randolph,  director  of  the 
Energy  Center.  "These  loans  pay  for 
themselves  through  energy  savings 
and  allow  districts  to  improve  class- 
room conditions  for  students,  save  tax- 
payer money  and  redirect  the  savings 
toward  the  classroom." 

The  energy-efficiency  upgrades 
generally  are  used  for  upgrading  insu- 
lation, lighting,  heating,  air  conditioning 
and  windows. 

The  energy  loan  recipients  and  their 
loan  amounts  since  December  2003 
are:  Ash  Grove  R-IV  School  District, 
$97,000;  Blue  Springs  R-IV  School 
District,  $241,200;  East  Lynne  40 
School  District,  $121,200;  Halfway  R-lll 
School  District,  $65,600;  Hardin-Central 
C-2  School  District,  $196,300; 
Hermitage  R-IV  School  District, 
$82,800;  Hickory  County  R-l  School 
District,  $87,500;  Mehlvilie  R-IX  School 
District,  $370,800;  Metropolitan  St. 
Louis  Sewer  District,  $104,700;  New 
Franklin  R-l  School  District,  $242,500; 
Newburg  FMI  School  District,  $241,900; 
Norborne  R-VIII  School  District, 
$45,200;  Osage  County,  $49,900;  Park 


Hill  School  District,  $4,100,000;  Pierce 
City  R-VI  School  District,  $97,300;  Plato 
RV  School  District,  $80,900;  Richmond 
R-XVI  School  District,  $34,800; 
Stockton  R-l  School  District,  $124,300; 
Walnut  Grove  R-V  School  District, 
$69,600;  Weaubleau  R-IIJ  School 
District,  $78,200;  and  Wheatland  FMI 
School  District,  $57,200. 

Loans  from  the  Energy  Revolving 
Fund  are  not  defined  as  dobC  so  they 
do  not  count  against  a  facility's  debt 
limit.  Therefore,  they  also  do  not 
require  a  public  vote  or  bond. 

Public  schools,  universities,  city  and 
county  governments,  public  hospitals 
and  water  treatment  plants  are  exam- 
ples of  eligible  applicants,  Since  the 
program's  Inception  in  1989,  more  than 
$58  million  in  energy  loans  have  been 
granted  to  Missouri  applicants. 

For  more  information,  contact  the 
department's  Energy  Center  at  (573) 
751  -3445  Of  toll-free  at  1  -800-361  -4827. 

EIERA  Supports  Greeting 
Card  Program 


The  Environmental  Improvement 
and  Energy  Resources  Authority 
(EIERA),  a  financial  arm  of  the  Missouri 
Department  of  Natural  Resources,  pro- 
vided a  $1 ,000  scholarship  to  support 
the  Environmental  Greeting  Card 
Program,  which  is  sponsored  by  the 
350-member  Missouri  Waste  Control 
Coalition  (MWCC). 

The  program  committee  received 
660  card  entries  from  20  Missouri 
schools  -the  most  since  the  program 
was  established  in  1995  by  the  MWCC. 
The  purpose  of  the  program  is  to 
encourage  Missouri  students,  in  grades 
5  through  9,  to  design  colorful,  artistic 
cards  that  capture  waste  management 
themes  and  messages  that  promote 
environmental  protection. 

The  first-place  winner  was  Anna 
Kuklik,  a  seventh-grade  student  at 
Parkway  Northeast  Middle  School  near 
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Waste  Tire  Cleanups  on  Hold  - 

Responsibilities  Remain 

In  tiitfi  :'! *\  i  ana  .'UM  Iha  i4K:Enl  ■  c-  !nu  Itm!  f^;  IWiflPd 
#i»  piiwnup  n1  mora  In  an  12  rnllLan  lhfljaJ>  i^lp^J  WOcTn 

Assembly,  Most  activity  regarding  waste  tires  by 
Missouri  Department  of  Natural  Resources  staff 
has  ceased  and  staff  have  been  assigned  1o  nw 

|StK.  1ia*WYEr  \avfL  Dial  lagiildt*!  1.1*  prnpW  dis- 
posal nl  viisu  "jrea  rainnir*  ■-■  L'lleoi 

Than:  art'  3.01  UHlon  tH%  IWWilng  1D  tW 
tJcNod  .ip  In  ailt*  dH  o*rdi%  M**^IJH|  Tha 

have  not  ytf  bflDi  analed  EJScn  y*ar  MKfiUjK  JUGtQfcSS  IftttM  apprniuTOfqly  5  mil 
inn  wnalr  I  Iras  Bore  ul  Hm*  die  IHCkT  AEuSSd  1*5*  wa  McyclPd  n|n  'uH 

nnw  litBB.  MlK;fl«  yin-liKTig  HiMfiB  Ann.  n£b0  -"'  H^ 

Uhhl  thr  bra  P«  a  WiHiflJKJ.  flW  IM  iHl  ^fcwratc  nrarup  d  is  hiirty 
^islfli  lUn  uiIh  olj  r-'u£fr*jle  ^HH  ft)  lnnrtt  n/*  iptnt  iMi  >■  flKpoctarf  \u  dp  nrcund 

W&h  vjn  h#lp     Ipiivng  vriLra"rarjtlBd  lu«  ^rfl-  llr=  tkjfer  TKiSl-       l*K»CW  lu 
NGCfp  Hmir  nrtliiss  should  remHrnbof  thai  each  wiiaUS  In  &  bc iwde*  fi^ylfru  QrGttfflnD 
hantfll  1r+  Mp  to  1  mlllan  nrosaijilDM  in  *  art&iii.  DrcsaeetS         1$  Y^&l  *4llfl  lirb* 
and  viricufe  fincephaiLa  .si  i  a  ma  anata  hflnfth.  HthULid  botfl  flniMQla  jnd  hL#Wa¥ 
Eiteru  eld  Cirra  ndecra  □■  in*£s4otii  ba  KA4f>  ffalL^  trot"  COfrgctinfl  in  ipijm 

Nllf  fcjrthdf  ir*lNndbDii  pfoflA4  C*l  Wia  dipHnniivil  ql  l-SQg-Bfli-IG??  c*  &i»  Snld 
Mii'iiOWTnflrn  Program     1573!  T51-6*Q1 


Ladue  in  Franklin  County.  Kuklik 
received  $1 00  and  a  printed  supply  of 
her  award-winning  greeting  card.  Also, 
her  seventh-grade  class,  taught  by 
Martha  Bunch,  received  $1 00  as  the 
"winning  classroom."  The  second- 
place  winner  was  Kevin  Hunt,  a  student 
in  Jackie  Coskey's  seventh-grade 
classroom  at  Republic  Middle  School 
in  Republic,  which  is  located  about  20 
miles  west  of  Springfield.  Hunt  received 
$50.  Third-place  winner  Charlene 
Maravilla  received  $25.  She  is  a  student 
in  Sheryi  Lamme's  class  at  Partridge 
Elementary  School  in  Waynesville. 

The  judges  for  the  2004  competition 
were  Dolores  Vermont,  Chesterfield, 
committee  chairperson  and  MWCC  past 
president;  Dale  Behnen,  Valley  Park, 
MWCC  president;  Arlene  Shaw,  St. 
Louis,  at  director,  Ladue  School  District; 
and  Kenneth  Seeney,  Jefferson  City, 
assistant  to  the  director,  EIERA,  and 


MWCC  past  president  For  more  informa- 
tion about  the  Environmental  Greeting 
Card  Program,  contact  Kenneth  Seeney 
with  EfERA  at  (573)  751^919. 

Report  Will  Detail  State  of 
Missouri's  Environment 

The  Missouri  Departments  Natural 
Resources  will  release  a  report  on  the 
current  state  of  Missouri's  natural  and 
cultural  resources.  The  "State  of 
Missouri's  Environment:  Trends, 
Challenges  and  Achievements,"  pro- 
vides a  detailed  look  at  the  quality  of 
Missouri's  air,  land  and  water  quality. 
Research  continues  to  link  a  clean 
environment  to  the  overall  health  of  the 
citizens  that  use  these  resources. 

Poor  air  quality,  for  example,  has 
been  shown  to  cause  a  variety  of  respi- 
ratory diseases,  and  impaired  water 
quality  not  only  poses  a  threat  to  the 
fish  and  wildlife  it  supports,  but  to  citi- 


zens who  may  drink  this  water  as  well. 

"Every  Missouri  citizen  living  in 
©very  corner  of  this  state  deserves  safe 
water  and  clean  air,"  Gov,  Bob  Holden 
said.  "Unfortunately,  this  hasn't  always 
been  the  case.  In  the  past,  families  in 
our  large  urban  areas,  for  example, 
have  had  to  keep  children  with  asthma 
inside  during  much  of  the  summer  due 
to  poor  air  quality. 

"Homeowners  near  lead  smelters 
have  been  forced  to  move  due  to  lead 
contamination  ....  Those  who  once 
enjoyed  taking  a  dip  in  the  local  creek 
now  must' consider  rm-dft ...  and  other 
sources  of  pollution,"  Holden  added. 

The  2004  State  of  Missouri's 
Environment  report  details  the  signifi- 
cant progress  that  has  been  made  in 
Missouri's  environmental  quality  in 
recent  years.  It  looks  at  the  state's 
many  triumphs,  including  significantly 
improved  air  quality  in  St.  Louis  and 
Kansas  City  and  improvements  in 
drinking  and  groundwater. 

It  also  examines  the  many  chal- 
lenges that  remain,  such  as  the  grow- 
ing demand  placed  on  water  treatment 
and  public  drinking  water  systems, 
non-point  source  pollution,  soil  erosion 
and  the  loss  of  the  waste  tire  fee. 
which  funded  cleanups  of  12  million 
waste  tires  in  illegal  dumps. 

"When  considering  the  quality  of 
Missouri's  resources,  we  typically  think 
of  natural  resources,"  said  Steve 
Mahfood,  director  of  the  Missouri 
Department  of  Natural  Resources.  "But 
our  cultural  and  historical  resources 
play  a  significant  role  in  Missouri  as 
well,  particularly  for  our  economy.  It 
also  details  the  role  that  state  parks 
and  historic  preservation  have  played 
in  generating  revenue  in  Missouri ... 

The  2004  State  of  Missouri's 
Environment  Report  is  geared  toward 
businesses,  community  leaders,  edu- 
cators, legislators  and  the  general  pub- 
lic. The  publication  was  with  the  printer 
at  press  time  for  Missouri  Resources, 
but  should  be  available  in  late  fall.  It 
will  be  accessible  on  the  department's 
Web  site  at  [www.dnrmo.gov]  or  a  free 
oopy  of  the  report  can  be  obtained  by 
calling  1-800-361^827. 
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Department  Wins  National 
Award  With  MoDOT 

A  joint  effort  of  the  Department  of 
Natural  Resources  and  Missouri 
Department  of 

Transportation    |Jr  \-\ 

(MoDOT)  to       \  I  U 

reduce  run-off      %  _  f 

from  highway        V  J 

construction  sites 

has  received  nation-  jfcL 

al  recognition  and 

an  award  from  the  American 

Association  of  State  Highway  and 

Transportation  Officials  (AASHTG). 

The  natural  resouroes/transportataon 
team  was  recognized  as  an  Exemplary 
Partner  by  the  (AASHTO)  for  streamlin- 
ing the  permitting  proems  for  the 
Department  of  Transportation  and  reduc- 
ing the  number  cf  environmental  notices 
of  violation  issued  to  MoDOT  projects  by 
Natural  Resources  inspectors.  That  num- 
ber decreased  from  seven  in  fiscal  year 
2002  to  four  in  FY  2004. 


'Your  work  on  improving  our  permit- 
ting process  with  the  Department  of 
Transportation  is  worthy  of  recognition 
on  strictly  its  own  merit,"  Department 
of  Natural  Resources  Director  Steve 
Mahkod  told  the  departments  team 
members.  "Often,  improving  a  working 
relationship  is  overlooked  as  a  positive 
way  to  enhance  environmental  quality," 
he  added. 

Only  seven  of  the  applicants  com- 
peting nationally  this  year  received 
Exemplary  Partner  recognition,  which 
is  the  group's  highest  level  of  team 
recognition.  The  MoDOT  and  Natural 
Resources  team  effort  will  be  recog- 
nized at  the  AASHTO  annual  meeting 
in  Philadelphia  in  September. 

Solid  Waste  Fee 
Reallocated 

Senate  Bill  1040,  passed  during  the 
2004  legislative  session,  provides  solid 
waste  tonnage  fees  until  Aug.  2Sf  2005, 
to  enable  the  state  to  continue  imple- 


menting solid  waste  management 
efforts,  This  includes  permitting  new 
landfills,  expanding  existing  landfills, 

enforcement,  and  planning  and  distrib- 
uting recycling  and  wastendiversion 
grants.  The  bill  revises  the  allocation  of 
the  tonnage  fee  without  raising  it,  and 
makes  up  for  general  revenue  tost  dur- 
ing the  state's  budget  shpiHafl. 

The  bill  also  creates  a  joint  commit- 
tee appointed  by  the  speaker  of  the 
house  and  president  pro  tern  of  the 
senate  to  study  and  recommend  distri- 
bution of  funding  for  the  department's 
solid  waste  management  activities. 
This  interim  committee  will  make  a  rec- 
ommendation on  restructuringthe  fees 
to  the  governor  and  the  General 
Assembly  by  December  31 ,  2004, 

For  m-m  j  releases  on  the  Web,  visit 
[www.dnr.mo.govf newsret] .  For  a  complete  list- 
ing cf  the  department's  upcoming  meetings, 
hearings  and  events,  visit  t&r  department's 
online  calendar  at  [wwwMnr.mo.gov! oac 
tcalendar.htm]. 


IME 
ExfQsURES 


When  the  Utwis  and  Clark  expedition  made  tt$ 
first  irffn  through  Missouri  in  1 HM.  the  Mis* 
sourl  ftiyer  was  a  wide,  shallow  river  that  me- 
andered *ereu  the  rioqd  pi* im  stinting  chtn- 
nele  and  !arg$  snags  made  river  travel 
treacherous.  As  early  » 1 81$,  ih»  United 
Stales  Congress  recognized  the  imprjnancn  ar 
Improving  the  Missouri  River  for  navigation- 
This  picture  shows  a  crmw  of       Army  Corps 
of  Engineers  employees  weaving  a  mat  of  wll- 
kw  1rae*  near  Huritsdale,  Boone  County,  \n 
March,  1900;  Often  these  willow  mats  were 
■  nyc-red  with  rock  In  an  flilart  to  keep  tfce  river 
from  scouring  either  the  bartk.  or  in  this  oa$ey 
a  constructed  dike.  The  dikes  were  w  phyed 
to  direct  IHe  rJvtr'a  flow  toward  «  central 
channel  and  to  p|x*tect1r1*^Dwnslrc"a"n  hank 
from  erosion. 


5*rvl  pDLPnlmtDb! -Hn»  E-PLiUjIIJ.-  nlAUm.^fliiv,-™  Pp  rvj*  rTU  J*1 

ferson  City,  MO  65102-0176.  All  pictures  will  be  returned  via  insured  mail.  Pre-1970 
environmental  and  natural  rssourpe  photos  from  Missouri  will  be  considered. 

RPTUfl  \Tf  111  'i>Jj|nJ»  Wm  Julia  ind  ICC^En  l\  ttlt  prfL*B  B  In  m/  .In h.  ripnnn.  41-rJ 
dfff  lektad  niiLnilL-  .1pl.HI,  iF^-nqhl  t4JWUl  Uluui  i«J.n 
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Camdenton  Middle  School 
Young  Volunteers 
Win  National  Award 

Students  at  Camdenton  Middle  School  received  a  national 
Take  Pride  m  America  award  for  their  volunteer  work  at  Ha 
Ha  Tonka  State  Park.  The  30  eighth-grade  students  volunteered 
their  time  to  help  remove  undesirable  cedar  trees  in  a  two-acre 
area  where  glade  and  savanna  landscape  is  being  restored. 

The  school  was  recognized  in  a  ceremony  in  Washington,  D.C, 
last  year  and  attended  by  Nancy  Masterson,  superintendent  at  Ha 
Ha  Tonka  State  Park  -  the  person  who  nominatedthe  school.  First 
Lady  Lori  Mauser  Holden  also  recognized  teacher  Lori  Brock  and 
the  studentsin  a  ceremony  at  the  school  in  Camdenton.  Master- 
son  presented  Mrs.  Holden  with  four  walking  sticks  made  from 
cedar  trees  removed  during  the  project. 


Nnncy  MoaEcr-scrt  Afld  r-irlt  Lady  Lori  Haufrle1  Helton 

with  Camdenton  Middle  School  eighth  graders 

Mr*  fWJdan  noiaa  Ihihl  ^  ichugl  wflri  u^ilvgd  In  p-n  flffrrt  Id  -cc 
□gnire  cfial  ejIlibiis  called  Humeiuwri  HmBf  ""Ifc  rqp,  am 
mJ  HnmrHgrtn  Hp'aate.  and  I  mpH  Vt«U  Chungs  In  yaui  vnliifitflTi 
itN'**."  Mh6  Hdfcfcon  aoJd!.  Si^  epISi]  i^dU  *r-  r.llir^l  iBhrn  hz-T  Ihc 
gnuHJiur  craminHndlny  me;  ^'  l  -::-3niS  Dn  mnMhP*  n^nrip  an  bt^ll 
if  inp  n-vli  and  waning  i-ih  nHMLUdl  n«il'i| 

I  r i l -  aLudcmlfl  1tmJ  ruowttd  htu  awtta.  took  emM  +i  Uw  eahtKPT 

B^rvitb  lJ.imlnjJ  dflY  Puk  aldlr  I  jU  cul  ■"it  L'ye+  pipLiQUBly 
inn  hhn  n^-i-jnh  ifllncjlnd  rha  Proaa  I"qi- laadKiJ  and  un^jfldlng 
Thn  cul  Irun  were  l*ibp  lt*pJ  iJb-1ibl.  iMClitBt  or  e^^ld  m  glnp 
xdII  iraiien  nnC  aLabillie  me  sc^C^nl  <  a*&i>1  Ihn  Chnarkt  film™. 
Mrvs  "Pie  reynovdl  af  Ihe  Ir&Ci  QJICHtfj  fiwfip  njnllQM  ta  pnnnlnllff  1o 
1ne  lorWl  *DQ*.  awriijTiiglnjj  Urjiir.unl  ujjiiih  iUBue*  lu  ljidw 
Signs  hAVGJjrfifin  plar.nd  an  3  h-aN  la  BduuslB  i public  BhViM  d4 
pirjjUiTl  wfKh  in  adjoatfuh  In  1ht  Hell  "Ihi  urie  hafl  nlllllEJil  pwt'lfl 
L*nl  ml  i+i  Ha  TdM  Jhlb        fc*J  UMJ  t*1  jIUMB 
mu  luMtiuc-  iHndscjne:  tffWtfi  ante  ttiWrtQ  nTirtft  flt  UUtouN 

Tp>r»  Mildr*  n>  AnlBlea  La  nail  d'  u'ibHuhbi  plfDicrihlp.  flBtabllnrJ" 
W  |hFUS  DnnflNmflnl  i<  1Mb  Iniemji  Ilia!  iB- dflBluriflO:  ID  iriiplrv  £ 
niw  jwinr.iiiiiii    vulNi-Mbuii  iu  Irnprcii'*  Ihur  jwrfct.  rw'iigy*- 
rHcrt!A±iDii  drnao  -and  Lulbj-dl  aiO  ImUnrteH  Ult-w  trw  ithrjal  mi 
□no  □!  nnlv  1 1  Diqarn£jl!iijr*  r«iii;^iw.1fl  hn  raoiive  IHd  award  and 
wan  JriB  orrjnl^       *C*00lg  10  be  r#ici?gnlaaci. 

□r^idae.  lha  CamdQnlnn  Middla  Seiiu"Ul  alulHnb  &tfull«  d  Whotf 
3l  hno  c  liiL-nt  dl  Miat-JO'i  lha^P'Qn  m»^U  illuiFnaM  \M  impni" 
Imcpf  ni  s"GW4ird3hip  I*  nMr  ai^lr?  Pjm  k  ayfl!  ?m      1UIUT&  zlalt  pa'H 
uic-a  t*iay  >^li  vUlur  |he  diwe-TB  ^nn  ur-qnn  quDlihoji  ^  d*  ajr 
ataL-n  crarka  and  nLipfilullv  *n£rp  lhnm  ^lh  hiolr  chlldrofT. 


Michael  Bradford 


Michael  Bradford 
14-year-old  Reports 
Polluted  Creek 

Michael  Bradford,  an  eighth 
grade  student  at  Center  Middle 
School  in  south  Kansas  City,  received 
a  special  "Citizen  Salute*  award  from 
the  Missouri  Department  of  Natural 
Resources.  Karl  Fett,  of  the  depart- 
ment's Kansas  City  Regional  Office, 
made  the  presentation  during  Brad- 
ford's spring  graduation  ceremonies. 
Earlier  in  2004,  the  1 4-year-old  Boy 
Scout  was  hiking  along  Boone  Creek 
when  he  noticed  that  the  water  was  discolored  and  full  of  sedi- 
ment. "Michael  didn't  just  shrug  his  shoulders  and  hope  somebody 
else  would  take  care  of  the  problem,*  said  Fett  during  the  gradua- 
tion assembly  attended  by  1 ,200  students,  parents  and  teachers. 
"He  took  it  upon  himself  to  track  the  pollution  to  its  source:  a 
blocked  sewer  main  with  sewage  spilling  out  of  the  manhole." 
Bradford  returned  to  his  school  and  reported  the  situation  to  his 
science  teacher,  Ron  Scott,  who  alerted  city  officialsand  the  De- 
parlmeiri  aDftbinu  FlfiAnurtfii. 

Rrasrm  di  mflji  irtqkJiftLiq  wqy  Sh-ough  Bradford1  ilCKfKlwn  KriniM 
City  area,  and  he  knows  the  stream  better  than  almost  anyone.  A 
recent  Bay  Scout  trip  to  Nsw  Mexico  included  a  50-mile  hike  in  the 
dine"  I  rhdtjnldin*.  *tf  IrwtunnnH  ttui  ffrraall  lub^i-DA'1  SlreUR*  :&  3 
ChuJifln0£  'i£  Ib  wtll-Afiniripr-:!  lo  hAiin,lu  OnLt.  Drd.dpLud  ^rid  a 
I -\c\m--  dA4U5fld  10  Tollnui  I^a  nrash  ai  im  upiJEream  U  (MflfliWfl  to 
delErmifta  vih&lti  \t  oriflinaLCd  Bnnn?  Oae*.  basically  61nHB  AB  a 
BhiaM  nCy  I'i-jrujy  Irf  tjy  ^-jl  n  >i  r»Jn  #T¥lflrsF*d  runcMf  DratfluH^ 
BB>d  Ihin  crrik  ifdfeiieri  SlBarci  jhuir  4  eiiis  □  (aigc  cnr^rirtt  p>»  d 

iBkV  W\\*h  UpBl-iiVlv  IrCim  hll  llPm»  It  IB  -*id  ^  5ll?rrr  rL-^-iU 

rim  ocdaBiDIWl  Mi^eraipr  ipiw  Ihsjr  ztwwfr™**  raimnrj  nflifia  Brad- 
ford frjtBw  did  uSuBl  CDndilmn  °'  laDnnt  Cit=h  jnd  doAu-ibvi  'I  Ifi 
a  b&autrlui  area  with  a  healthy  ecosystem  that  provides  Water 
for  ctefW  and  other  ^nlmal^  ihai  live  there/ 

flrndtewd  nnLfld  Ph3l  lhi_-  nML-ilr  □!  Uir  uoilul'dn  Tfldijls 
f1ui  cJudgB  Mnlufil'y  hipdei»tid  MitO  I  arwl  0*1  thl  bon^rt  *ltrr 
1ho  pallufon        i  lppy*U  Ine  ^e&™ni-  nnd  s-udejep  Win  Mill 
ihcf  l"1.  '  Kt  said  Tfln  posi-gpll  Cl wnup  r-qni^fd  iT^aJlV  ^  P'  to- 
sivt1  MiBariii*^  ih^-  iS«uan  nJiidga  rrnm  1Mb  d>b£«  bbhpi  hu  a-Jid  1^ 
Cf  MH  ooriiuil'f  Icm*D  (dMMr  but  fm  btCiK  hinhlldrb  '.f-u  iqulP^  i'u 
nny^iy   ,n  MllMiilian  h'->  n"ie  driiia  Id^n""!*  -  hagsi 

MLlTGriD  J  ill IJ I  ill   iNJini  .'■  Tl  iy  liivilf^iTHflt^m  n^xrrtVtfV- 
vc  ry  v  ij  u  ng  H n  mom,  Michelle,  an  ^  r.  r  i  u  f  volunteer  In  several  envU 
rnnrneriLal  €*lons,  often  look  him  algrtg  SV-her,^.  she 

T^ta  'f^^1  fr^Mtl*Hg  cefltw.  Trips  to  his  grandmother's  lahlrt  nuriurml 
h.r,  iqmr  d  ihB  c^jtdcos.  Soon,  ^cotitjng  tiert  it  a)l  tpg^tber  for  him 
^SSB  prngrarnn  an  ihe  eniffr-^nrnipnl  that  SltipHislied  psraociBlx&r 
opanubillhy  Bnd  MB*4f dll up,  An  MpAnng  >nvanlDr  M-criH*rj  "T-wp 
uyo-  Hb  run  fli  ..i ■  ■  v r i -  iQ  ^n™  h-i  nppnivily  ii  bauraxkno  Aihoff  If  a 
1<-y*Bi-0lfl  his  Mm*  1  "  "  -  "i  -i  ■■  in  -TTl  1  ll"1DL  Lj. 1    10  B  t-uHfill 

ct-en      JCllor.j  Mid  I  ■:  ^r-  lilcly  ck?  think  abfrri  II  1 1hirw 

I'll  hb  an  BngirwBf  c4  tome  mrL  pioLsdbly  MfitTOl  I  ihinn  t  d  lih« 
lu  Idciibl  on  pnaduci  dMiurs.  vrubiyl'    i±  vCi  pfWk*Cl  irni^ggBlnBnL 

□□□neC-i'Bek  Mid  *B  liirrni^idinas  enn  Srrslily  1hy*ih1u|1v  Wit 


Irillu^ji  in 


A  issqurPs  Covered  Bnd 

inlT to  Datjs  Gone  5tj 


by  Jennifer  Sicg 


c 


leered  hr lilies  ftrptftVfHil  rtk- 
day*  of  homemade  pit 

I ii if i u  i  i  ■> »'.x  1 1  imn.ihir-.  ni  l  h.-nivivuii 
pknu.*.  P  timi-  vilu'ii  jourmr^s  (fawn  Iflfe-I 
roiwl,  or  any  ruiul,  Vrcn?  trav^lenl  «i  41  shwei 
pace*  The  estimated  H»  covered  hmlge*  that 
spanned  Mtoourr* rivets  jiiJ  Licet*  Irmri  the 
|R2fK  cn  ihc  end  "f  the  I Mtli  nMitut>  icivc<l  Ml  onl> 
links  across  fcatefway*,  but  js  cmcrjit*iK'>  shelter*,  plate- 
for  r.\r\\  c/iucpftriicujs  til  advertise,  uwl  hidden  *pots  ikhcfC  a 
yauuy  cnupk*  could  MitNlk  a  kUv 
Although  the  cover  provided  bj  rhr  t»ridgr       Vui  10  Jiwd  unc  by  uncov- 
ered buggies  during  a  rain  ncomt.  the  main  rratiMt  wmrmisiiiics  hepun  o^erin^  ihcir 
bridge*  wjs  to  protect  the  hiiricatc  tfrttrtuntl  network  of  iron  tuul  timber  irmve*  from  the 
w^aiht-r  It  prevailed  frceyiiiu  lit  the  joint*  (luring  the  lv-imci  jiuI  rpftittg  during  tin?  summer 
The  bam  like  appearance  of  a  cw  eted  ^m.i.m  ii  p  track  tl  ©frsiei  foi  tanu  animals  to  crvm 
rhe  river  vt  nfiout  hectrniinp  ncrvoiiSu 

V  n      «u  i  in  1 .  cnvcml  bridge*  were  waahed  imt  b)  llded&ar  uere  replaced  by  metal 
bridge*,  which  could  carry  u  heavier  load  By  l%7.  wtafl  the  Missouri  Legislature  passed  1 
bill  milhiirinng  the  Missouri  State  Park  Hiiard  |o  take  possession  i*l  repair  and  preserve  the 
siiiie V  remaining  angirud  covered  hriily e -<  *mly  five  remained  BcfW  i^nn  -  In p  could  be 
transferred,  iJm*  Mcmco  cnvtied  btid^e  waUwd  a*  ay  In  n  flood,  leaving  only  fmu  Missouri's 
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surviving  covered  bridges  are  precious  ex- 
amples of  fine  craftsmanship  using  simple 
but  effective  engineering  techniques. 

Today,  the  Missouri  Department  of  Nat- 
ural Resources  preserves  and  maintains 
these  four  surviving  covered  bridges,  which 
are  all  in  the  National  Register  of  Historic 
Places.  Each  has  its  own  story  and  style. 

Burfordville  Covered  ftndt^:, 
Burfordville 

Missouri's  oldest  covered  bridge,  Bur- 
fordville Covered  Bridge  is  part  of 
Bollinger  Mill  State  Historic  Site.  The 
side-by-side  historic  structures  provide  an 
excellent  setting  for  artists,  photographers 
or  anyone  wishing  to  relax  and  ponder  life 
at  a  slower  pace. 

Joseph  Lansmon  began  construction  on 
the  bridge  in  1858,  but  it  is  unclear  if  the 
bridge  ras  completed  before  or  after  the 
Civil  War.  The  bridge  exhibits  Howe-truss 
construction,  named  after  William  Howe, 
who  patented  the  design  in  1840.  Spanning 


the  Whitewater  River,  the  bridge  is  140  feet 
long  and  was  part  of  a  toll-road  system  be- 
tween Burfordville,  Jackson  and  Cape  Gi- 
rardeau. It  was  a  vital  link  for  farmers  des- 
tined for  the  mill. 

Today,  the  bridge  that  once  carried  wag- 
onloads  of  grain  to  the  mill  is  open  to 
pedestrian  traffic  only. 

Directions:  In  Cape  Girardeau  County, 
turn  off  Highway  34  onto  Highway  OO. 
Take  Highway  HH  to  the  site. 

Locust  Creelc  Covered  bridge 
State  Historic  Site,  Laclede 

Built  in  1868  using  the  Howe-truss  de- 
sign, Locust  Creek  Covered  Bridge  is  the 
longest  of  the  remaining  covered  bridges  at 
151  feet. 

This  bridge  not  only  reminds  us  of  how 

lifestyles  have  changed,  but  also  of  how 
traveled  highways  and  creek  channels  can 
change.  It  once  housed  America's  first 
transcontinental  road,  Route  8,  crossing 
over  Locust  Creek.  Just  as  horse-drawn 


(Opposite  page)  Locust 
Creek  Covered  Bridge, 
which  once  housed  a 
transcontinental  road,  now 
spans  a  dry  creek  bed. 
(Below)  The  red  barnlike  ap- 
pearance of  Sandy  Creek 
Covered  Bridge  provides  a 
scenic  setting  for  artists 
and  photographers. 


1  "  Burfordville  Covered  Bridge,  Bollinger  Mill  SHS,  Burfordville 
2  -  Locust  Creek  Covered  Bridge  SHS,  Laclede 
3  "  Sandy  Creek  Covered  Bridge  SHS,  Hillsboro 
4  -  Union  Covered  Bridge  SHS,  Paris 


(Above)  Justene  and  DbvpeI 
Miller  of  Hazel  wood  wade  In 
the  Elk  Fork  ol  the  Salt  River 
below  Union  Covered 
Bridge.  This  historic  bridge 
served  travelers  in  Monroe 
County  lor  99  years. 
(Below)  The  side-by-slde 
historic  structures  at 
Bollinger  Mill  State  Historic 
Site,  which  were  once 
bustling  with  activity,  now 
provide  a  scenic,  relaxing 
setting  for  m  picnic  lunch. 


wagons  and  buggies  were  re- 
placed with  cars,  in  1930,  U,S, 
Highway  36  replaced  Route  8. 
Today  the  road  across  the  bridge 
is  not  the  only  thing  missing. 
After  World       II,  most  of  Lo- 
cust Creek's  channel  was  straight- 
ened leaving  the  bridge  spanning 
on  empty  creek  bed. 

Over  ihc  years,  the  creek  bed 
filled  with  soil  leaving  the  bridge 
resting  on  the  ground.  In  l£9l,  the 
bridge  was  raised  six  feet  id  give  it, 
once  again,  the  appearance  of  a 
bridge  and  to  protect  the  floor  from 
the  wet  ground.  The  most  recent 
restoration  was  completed  in  2003. 

Directions:  hi  Linn  County,  go 
three  miles  west  of  Laclede  on 
U.S.  Highway  36,  one  mile  north 
on  Danube  Drive  (gravel  road), 
and  right  on  Dart  Road, 

SanAij  CreeL  Covered  bridge 
State  Historic  Site,  Hillsboro 

John  H .  Morse  constructed  Sandy  Creek 

Covered  Bridge  in  1872.  The  74.5-foot- 
long  bridge,  also  built  using  the  Howe- 
truss  design,  was  one  of  six  covered 
bridges  built  on  the  Hillsboro  and  Lemay 
Ferry  gravel  road  connecting  the  county 
seat  of  Hillsboro  to  St.  Louis.  The  spring 
flood  of  1886  destroyed  the  bridge,  but  it 
was  rebuilt  later  that  year. 

Today,  the  bridge  is  open  only  to  pedes- 
trian traffic.  After  taking  a  stroll  across  the 
bridge,  visitors  can  enjoy  a  picnic  lunch  in 
the  shaded  picnic  area.  The  red,  barn-like 


appearance  of  the  bridge  and  the  natural 
setting  surrounding  it  make  it  an  ideal 
scene  for  photographs  and  paintings. 

Directions:  In  Jefferson  County,  gft  five 
miles  north  of  Hillsboro  on  Highway  21,  east 
on  Goldman  and  southwest  on  Lemay  Ferry. 

Union  Covered  Bridge 
Stale  Historic  Site,  Paris 

Union  Covered  Bridge,  named  after  the 
nearby  Union  Church,  is  the  only  covered 
bridge  left  in  Missouri  representing  the 
Burr-arch  truss  system.  Joseph  C.  Elliot 
built  it  in  1871  using  timbers  fashioned 
from  local  oak  and  fastened  together  large- 
ly with  treenails.  The  bridge,  which  is  120 
feet  long,  was  built  to  replace  two  uncov- 
ered bridges  over  the  Elk  Fork  of  the  Salt 
River  on  the  Paris-to-Fayette  road. 

After  99  years  serving  travelers  in  Otl" 
roe  Gounty,  i  t  wa*  closed  to  all  but  pedes- 
trian traffic  in  1970,  However,  it  remains 
an  important  structure  in  the  area's  history. 

Directions:  In  Monroe  County,  take  U.S. 
Highway  24  five  miles  west  of  Paris,  then 
go  three  miles  south  on  Highway  C  and 
■25-mile  west  on  a  county  road. 

For  more  information  about  these  nos- 
talgic reminders  of  days  gone  by,  contact 
the  Department  of  Natural  Resources  toll- 
free  at  l-800-334-6946(voice)  or  1-800- 
379-2419  (Telecdinmunications  Device  for 
the  Efeaf)  or  visit  the  Web  at 
[www.mostateparks.com] . 

Jennifer  Sieg  is  4*  public  iifforvumtm  spe- 
cialist for  the  department's  Division  of 
State  Parks. 
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Where  "o 

Constructing  A  Simple  Watershe< 


h\  Bryan  Hopkins 


One  of  the  most  important  natural  re- 
sources in  the  state  of  Missouri  is 
safe,  good-quality  drinking  water,  and 
mc^l  students  are  surprised  to  know  that 
their  drinking  water  comes  from  the  same 
watershed  that  receives  their  wastewater. 

A  watershed  is  an  area  of  land  that 
drains  into  a  single  river  or  body  of  water, 
and  the  quality  of  our  drinking  water  is  di- 
rectly connected  to  the  actions  we  take  on  a 
daily  basis  within  our  watershed.  Every 
stream,  river  or  body  of  water  is  a  product 
of  its  watershed  and  is  affected  by  events 
that  occur  within  it. 


We  can  divide  water  pollution  into  two 
main  categories.  One  is  point  source  pollu- 
tion, which  is  characterized  by  an  obvious 
entry  point,  such  as  chemical  spills,  dis- 
charge pipes  from  wastewater  treatment 
plants  or  leaking  underground  storage 
tanks.  Nonpoint  source  pollution  does  not 
have  an  easily  defined  source  and  results 
from  a  variety  of  entry  points  over  a  large 
area.  Those  include  pesticide  and  fertilizer 
runoff  from  farms  and  urban  homes,  soil 
erosion  from  construction  sites,  and  paints, 
oil,  grease  and  gasoline  released  to  street 
storm  sewers. 


Chad  Pregracke  of  Living 
Lands  and  Waters  and  stu- 
dents from  Hickman  High 
School  in  Columbia  plant 
pin  oak  trees  in  the  Mis- 
souri River  floodplain.  The 
daylong  workshop,  spon- 
sored by  the  Department  of 
Natural  Resources,  provid- 
ed firsthand  experience  In 
watershed  rehabilitation  at 
the  Big  Muddy  National 
Flih  and  Wildlife  Refuge. 


rshed  Model 


Plastic  sp*^  botiiB 

Large  aluminum  baking  pan  or  p)$snc  1u  b 
(I6Mxir-2'"3^inch  deep) 
Large  (18nnphiV«de)  sheet  of  aluminum  te/l 
Five  to  six  psrliail^  crumpled  soda  i^ns 
Masking  tape 

Thin  epqngtiirad  Or  ytHldvw  lor  viFihinry;- 
Scia&grs 

Ftfgd  rfHciring  (puller,  blue,  retf ;. 
Cup  of  fine  soi&  cocoa  powder 

N  ifrt7ip*ipc«r  Or  paper  towels 
lhL>mb1^kSi 


Many  of  the  nation's  leading  causes  of 
water  quality  problems  are  the  result  of 
nonpoint  source  pollution.  A  simple  and  ef- 
fective way  to  reduce  such  pollutants  is  to 
promote  riparian  zones  and  wetland  sys- 
tems. Riparian  zones  are  areas  of  vegeta- 
tion along  river  and  stream  banks.  Wet- 
lands are  areas  covered  by  shallow  water  or 
have  waterlogged  soils  for  all  or  a  portion 
of  the  year.  These  include  bogs,  marshes, 
swamps,  fens  and  prairie  potholes.  Both 
systems  work  by  slowing  down  the  flow  of 
water,  reducing  erosion  and  filtering  out 
sediments  and  chemicals  from  runoff.  They 
also  provide  wildlife  habitat. 

Credhng  the  Watershed  Model 

Break  the  class  into  groups  of  3-4  stu- 
dents and  give  each  group  a  large  alu- 
minum baking  pan  or  tub.  Instruct  the  stu- 
dents to  tape  together  a  pile  of  partially 
crumpled  soda  cans  in  the  center  of  the  pan 
and  then  gently  mold  a  continuous  sheet  of 
aluminum  foil  over  the  cans  and  the  bottom 
areas  of  the  pan.  The  goal  is  to  create  a 
model  with  several  hills  and  gently  sloping 
sides.  It  is  important  not  to  teat  the  foil  as 
it  is  molded  over  ilie  cans. 

Give  each  group  a  spray  bottle  filled 
with  yellow  food  coloring  (adjusted  to 
"mist"  setting).  The  students  should  gently 
"rain"  on  their  watershed  model  and  ob- 
serve where  the  water  flows  and  the  result- 
ing lakes  and  streams  that  form,  Have  the 
students  draw  a  diagram  of  their  watershed, 
indicating  lakes,  rivers  and  streams  that 
form,  as  well  as  the  location  of  major  pop- 
ulation centers  within  their  watershed. 


Now  the  students  should  begin  to  alter 
the  watershed  model  and  observe  the  re- 
sults. Adding  small  strips  of  sponge  can  rep- 
resent wetlands  and  groundwater  systems.  A 
drop  of  blue  food  coloring  applied  to  a 
sponge  near  the  top  of  the  model  will  do  a 
nice  job  of  demonstrating  point  source  pol- 
lution. Sprinkling  cocoa  powder  over  the 
watershed  can  indicate  nonpoint  source  pol- 
lution. Strips  of  paper  towel  can  represent 
riparian  zones  and  small  holes  can  even  be 
punched  in  the  model  to  emulate  the  transi- 
tion of  surface  water  to  groundwater. 

Encourage  students  to  consider  which 
locations  within  the  watershed  are  impact- 
ed, and  how  communities  might  be  affect- 
ed. What  are  the  sources  of  drinking  water 
for  each  community?  Give  each  group  a 
pushpin  or  thumbtack  and  ask  them  to  pick 
a  site  where  they  would  build  a  home  on 
the  model.  W  h  y  did  they  choose  that  site? 
At  this  point,  it  can  be  very  powerful  to 
provide  the  students  with  topographic  or 
aerial  map  of  your  local  region.  Ask  them 
look  at  their  community  from  a  watershed 
perspective.  Such  maps  are  available  from 
the  Missouri  Department  of  Natural  Re- 
sources or  can  be  obtained  free  on  the  fol- 
lowing Web  site:  [http:/lterraserver. 
microsoft.com/]. 

This  exercise  has  proved  to  be  a  fun, 
easy  and  inexpensive  way  to  help  your 
class  understand  watersheds.  It  also  clearly 
illustrates  the  often  forgotten  message  -  we 
all  live  downstream! 

Bryan  Hopkins  is  an  environmental  educa- 
tion specialist  with  the  department's  Out- 
reach and  Assistance  Center. 
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Among  the 
state's  many 
special  historic  re- 
sources, one  of  its 
most  striking  collec- 
tions of  antebellum 
homes  is  nestled  in 
the  charming  town 
of  Louisiana,  Mo. 
The  city's  excep- 
tional architectural 
heritage  and  un- 
spoiled views  along 
a  stretch  of  the  Mis- 
sissippi River  make 
it  an  irresistible  stop 
along  Route  79,  the 
beautiful  Great 
River  Road  National 
Scenic  Byway. 

In  2003,  this  city 
of  3,800  took  giant 
steps  to  preserve  its 
legacy  by  creating 
new  residential  his- 
toric districts  and 
completing  require- 
ments essential  to  be 
recognized  by  the 
Department  of  Nat- 
ural Resources' 
State  Historic 
Preservation  Office 
as  a  Certified  Local 
Government. 

"It  is  really  the 
beauty  of  the  river  in  this  vicinity  and 
the  rolling  terrain  that  makes  this 
town  special."  said  Tim  Conley,  pres- 
ident of  the  Louisiana  Historic 
Preservation  Association.  "The  huge 
collection  of  Federal  and  Greek  Re- 
vival architecture  at  reasonable  prices 
coupled  with  these  natural  attributes 
makes  Louisiana  a  preservationist's 
dream."  Conley  also  currently  serves 
as  chair  of  the  Missouri  Advisory 
Council  on  Historic  Preservation. 
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On  the  second  weekend  in  October, 
residents  of  the  city's  historic  districts 
will  sponsor  a  tour  of  some  of  their 
historic  landmarks.  Conley  hopes  the 
tour  will  help  raise  funds  to  write  a 
nomination  to  place  16  blocks  of  his- 
toric Georgia  Street  on  the  National 
Register  of  Historic  Places.  The  Great 
Mansions  Tour  will  be  held  Oct.  9  and 
10,  from  1 1  a.m.  to  4  p.m.  Visitors 
will  have  a  unique  opportunity  to 
view  15  of  Louisiana's  finest  Federal 
and  early  Victorian  style  private  fami- 


ly mansions,  most  of 
which  have  never  been 
available  for  public  tour. 

A  Decorator  Show- 
case Home,  furnished 
by  a  local  antique  mall, 
features  oil  paintings, 
oriental  carpets  and  pe- 
riod antiques,  and  will 
be  a  major  tour  feature. 
Another  highlight  will 
be  the  town's  original 
stagecoach  stop,  a  Fed- 
eral-style brick  structure 
that  currently  serves  as 
a  Louisiana  artist's  stu- 
dio. Local  tradition 
holds  that  another  prop- 
erty on  the  tour  served 
as  a  station  on  the  Un- 
derground Railroad  be- 
fore the  Civil  War.  Pro- 
fessional storytellers 
will  be  on  hand  to  re- 
count the  experiences  of 
African-American 
slaves  and  their  jour- 
neys to  freedom. 

Tickets  cost  $15  and 
will  admit  visitors  to  the 
15  historic  homes,  an 
art  exhibit,  the  Decora- 
tor Showcase  Home  and 
lectures  and  storytelling 
at  the  town's  Masonic 
Temple  ballroom.  For  more  informa- 
tion, contact  the  Louisiana  Visitors 
and  Convention  Bureau  toll-free  at 
1-888-642-3800,  or  visit  their  Web 
site  at  [www.louisiana-mo.com]. 

Louisiana  is  at  the  junction  of  U.S. 
Highway  54  and  Missouri  Highway 
79  in  Pike  County,  1 1  miles  northeast 
of  Bowling  Green. 

Kerry  Cordray  is  division  informa- 
tion officer  for  the  department's  Out- 
reach and  Assistance  Center. 
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